Voltage-assisted cooling: a new route to enhance χ(2) during thermal poling by Mezzapesa, Francesco P. et al.
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8:00 a.m.–9:45 a.m.
CMA • High-Power Solid-
State Lasers
TBA, Presider
8:00 a.m.–9:45 a.m.
CMB • OPCPA
Franz X. Kaertner; MIT,
USA, Presider
8:00 a.m.–9:45 a.m.
CMC • Spacial Solitons
Jean-Jacques Zondy;
Observatoire de Paris,
France, Presider
8:00 a.m.–9:45 a.m.
CMD • Photonic Crystal
Fibers I
Benjamin J. Eggleton;
Univ. of Sydney, Australia,
Presider
8:00 a.m.–9:45 a.m.
CME • Optical Glasses and
Ceramics
Anthony J. Campillo; NRL,
USA, Presider
8:00 a.m.–9:45 a.m.
CMF • Dilute Nitride Lasers
Weng Chow; Sandia Natl.
Labs, USA, Presider
CMA1 • 8:00 a.m.   Invited
195 W Injection-Locked Single-Fre-
quency Laser System, Maik Frede1, Ralf
Wilhelm1, Dietmar Kracht1, Carsten
Fallnich1, Frank Seifert2, Benno Willke2; 1La-
ser Zentrum Hannover, Germany, 2Albert-
Einstein-Inst., Germany. The first results on
a double-stage injection-locked high-power
laser with 195 W single-frequency output
power in a stable linearly polarized funda-
mental mode operation for the next genera-
tion of gravitational wave detectors will be
presented.
CMB1 • 8:00 a.m.    Invited
High Power Optical Parametric Chirped
Pulse Amplifiers and Their Applications,
Ruxin Li, Zhizhan Xu, Yuxin Leng; Shang-
hai Inst. of Optics and Fine Mechanics,
China.  High power optical parametric
chirped pulse amplifiers at 1064nm and
780nm were demonstrated using LBO crys-
tals pumped by synchronized frequency-
doubled Nd:glass laser and Ti:sapphire la-
ser. Some of their applications are presented
and discussed.
CMC1 • 8:00 a.m.    Tutorial
Nonlinear Beam Propagation in Qua-
dratic Nonlinear Materials,  George
Stegeman; Univ. of Central Florida/School of
Optics/CREOL, USA. Quadratic [χ (2)] media are
used to generate new frequencies. Although
textbook analysis has focused on plane
waves, many additional effects (cascading,
beam distortion, etc.) occur for high inten-
sity, finite beams. They will be reviewed
here.
George I. A. Stegeman received his B. Eng.
Science (1965), M.S. (1966) and Ph.D in Phys-
ics (1969), all at the University of Toronto.
His current major research interest is in the
physics and applications of spatial solitons,
materials for Raman Gain, 3-D optical cir-
cuitry and nonlinear optical materials. From
1970-1980 he was a professor of physics at
the University of Toronto. From 1980-1990,
he was a professor of optics at the Optical
Sciences Center, University of Arizona. Cur-
rently, he is a professor of optics, physics
and electrical engineering, and the Cobb
Family Distinguished Scholar (1990-present)
at the College of Optics and Photonics/
CREOL, University of Central Florida. Dur-
ing his career, he has published over 670
papers and given over 200 invited talks. Dr.
Stegeman is a fellow of the Optical Society
of America and the American Physical Soci-
ety, and a member of the IEEE/LEOS.
CMD1 • 8:00 a.m.    Invited
Optical Micro- and Nano-Structures Us-
ing Fibre Tapers, Tim A. Birks; Univ. of
Bath, UK. Tapering of conventional and pho-
tonic crystal fibres can be used to make glass-
air waveguides down to submicron scales,
and gives them ready-made low-loss inter-
faces to simplify input and output coupling.
CME1 • 8:00 a.m.
Raman Gain Measurements of Thallium-
Tellurium Oxide Glasses,  Robert
Stegeman1, Clara Rivero1, Kathleen
Richardson1, George Stegeman1, Peter
Delfyett1, Yu Guo2, April Pope2, Alfons
Schulte2, Thierry Cardinal3, Philippe Tho-
mas4, Jean-Claude Champarnaud-Mesjard4;
1College of Optics and Photonics, Univ. of
Central Florida, USA, 2Dept. of Physics, Univ.
of Central Florida, USA, 3Inst. de Chimie de
la Matiere Condensee de Bordeax, France,
4Science des Procedes Ceramiques et
Traitments de Surfaces, Faculte des Sciences
et Techniques, France. Several different com-
positions of tellurium-thallium glasses were
fabricated and tested for their Raman gain
performance. The maximum Raman gain
experimentally obtained was (58 ± 3) higher
than the peak Raman gain of fused silica.
CMF1 • 8:00 a.m.
Differential Gain and Nonlinear Gain
Compression of GaInNAsSb/GaAs Lasers
at 1.5µm, Lynford L. Goddard, Seth R. Bank,
Mark A. Wistey, Homan B. Yuen, Hopil P.
Bae, James S. Harris; Stanford Univ., USA.
We present temperature dependent measure-
ments of differential gain, dg/dn, and non-
linear gain compression, ε . At 20°C, dg/
dn=9.2x10-16cm2 and ε =1.4x10-16cm3. The 57K
characteristic temperature of dg/dn limited
T0. Large ε  caused spectral broadening at
high power.
CMF2 • 8:15 a.m.
1.55 µm GaInNAsSb Lasers on GaAs, Seth
Bank, Mark Wistey, Lynford Goddard,
Homan Yuen, Hopil Bae, James Harris;
Stanford Univ., USA. We present a 1.55 µm
laser grown on GaAs by molecular beam
epitaxy. The active layer was a single
GaInNAsSb quantum well with strain-com-
pensating GaNAs barriers. The room tem-
perature threshold current density was 2.4
kA/cm2.
CME2 • 8:15 a.m.
Raman Spectroscopy of Niobium-Phos-
phate Glasses with Large Bandwidth for
Raman Gain Applications, Yu Guo1, Alfons
Schulte1, Robert Stegeman2, George
Stegeman2, Clara Rivero2, Kathleen
Richardson2, Thierry Cardinal3;  1Dept. of
Physics, Univ. of Central Florida, USA,
2CREOL, Univ. of Central Florida, USA,
3ICMCB, CNRS, Univ. of Bordeaux, France.
Spontaneous Raman spectra of binary nio-
bium-phosphate glasses with large gain
bandwidth (> 1000 cm-1) are measured
down to low wavenumbers. Correlations of
enhanced low frequency scattering with
molecular structure and medium range or-
der are investigated.57 CLEO/QELS and PhAST  2005, May 22–May 27, 2005 •  Baltimore Convention Center, Baltimore, Maryland
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8:00 a.m.–9:45 a.m.
CMG • Active Silicon
Devices
Julian Soole; USA, Presider
8:00 a.m.–9:45 a.m.
CMH • Analog, RF,
Microwave
Marshall Saylors; Univ. of
Maryland at College Park,
USA, Presider
8:00 a.m.–9:45 a.m.
CMI • Solid-State Lighting
and Group III-Nitride LEDs
Robert Karlicek, USA,
Presider
8:00 a.m.–9:45 a.m.
QMA • Quantum
Information I
Duncan G. Steel; Univ. of
Michigan, USA, Presider
8:00 a.m.–9:45 a.m.
QMB • Nanophotonics
Selim Unlu; Boston Univ.,
USA, Presider
8:00 a.m.–9:45 a.m.
QMC • Coherent Control and
Pulse Shaping
Alexei V. Sokolov; Texas
A&M Univ., USA, Presider
QMA1 • 8:00 a.m.   Invited
Entanglement Manipulation with Linear
Optics, Nobuyuki Imoto; School of Advanced
Sciences SOKEN, Japan. Entanglement extrac-
tion is a first-step application of the linear-
optics quantum-information processing. It is
useful in distributing entanglement via real-
istic noisy transmission lines. In the talk I
will present the principle, experiment, and
further possible applications.
CMG1 • 8:00 a.m.
High-Speed Electrical Modulator in High-
Index-Contrast (HIC) Si-Waveguides,
Fuwan Gan, Franz X. Kärtner; MIT, USA. A
CMOS-compatible Mach-Zehnder modulator
based on strongly forward biased PIN-diodes
is proposed, resulting in small signal modu-
lation bandwidths beyond 20GHz, a figure
of merit of Vπ L = 0.5V·cm and an insertion
loss of about 4dB.
CMH1 • 8:00 a.m.
High Performance Uncooled 1.3µm
VCSELs for RF-over-Fiber Applications,
Peter Hartmann, Xin Qian, Richard V. Penty,
Ian H. White; Univ. of Cambridge, UK.
Uncooled directly-modulated 1.3µm VCSELs
are shown to exhibit dynamic range, linear-
ity and noise performance required for wire-
less LAN applications. A multimode fibre
based WLAN 802.11b system shows perfor-
mances comparable to systems with state-
of-the-art DFB lasers.
CMI1 • 8:00 a.m.   Invited
Solid-State Lighting: Lamps, Chips and
Materials for Tomorrow, Jeff Y. Tsao;
Sandia Natl. Labs, USA. We  give an over-
view of some of the key challenges that solid-
state lighting technology faces if it is to
achieve its potential for general white light-
ing.
QMB1 • 8:00 a.m.
Cavity-Waveguide Interaction in Photo-
nic Crystals, Edo Waks, Jelena Vuckovic;
Stanford Univ., USA. We demonstrate cou-
pling between two photonic crystal cavities
via a row defect waveguide. A coupled mode
theory is then introduced to better describe
cavity waveguide coupling near the
waveguide band edge.
QMC1 • 8:00 a.m.   Invited
Fourier-Synthesis of Optical Waveforms,
Stephen Harris; Stanford Univ., USA. We de-
scribe a laser source that produces over 200
spectral components and spans four octaves
of bandwidth. By adjusting the phases of
about 10 sidebands we demonstrate the Fou-
rier-synthesis of prescribed non-sinusoidal
optical waveforms.
QMB2 • 8:15 a.m.
Strong Photo-Absorption by a Single
Quantum Wire in Waveguide-Transmis-
sion Measurement, Yasushi Takahashi1,2,
Yuhei Hayamizu1,2, Hirotake Itoh1,2,
Masahiro Yoshita1,2, Hidefumi Akiyama1,2,
Loren N. Pfeiffer3, Ken W. West3;  1Inst. for
Solid State Physics, Japan, 2CREST-JST, Japan,
3Bell Labs, Lucent Technologies, USA. We
measured absorption spectrum of a single
T-shaped quantum wire at 5K by waveguide-
transmission spectroscopy. The absolute
value of absorption at one-dimensional-
ground-state exciton peak is 84 cm-1 despite
a single wire.
CMH2 • 8:15 a.m.
Comparison of Crosstalk in Amplitude-
and Phase-Modulated Hyperfine WDM
Fiber Optic Links,  Matthew S. Rogge1,
Vincent J. Urick1, Frank Bucholtz1, Keith J.
Williams1, Patrick Knapp2; 1NRL, USA, 2SFA,
Inc., USA. We investigated rf crosstalk levels
at 12.5 GHz optical channel spacing for a 34
km, Er-amplified fiber optic link. For two
different link configurations, experimental re-
sults are presented for both amplitude and
phase modulation.
CMG2 • 8:15 a.m.
Electro-Optic Modulator on Silicon-on-
Insulator Substrates Using Ring Resona-
tors, Sameer Pradhan, Bradley Schmidt,
Linnell Martinez, Qianfan Xu, Vilson R.
Almeida, Carlos A. Barrios, Michal Lipson;
Cornell Univ., USA. We study a compact
electro-optic modulator using high-index
contrast silicon ring resonators on Silicon-
on-Insulator substrate. Optical modulation
is achieved using the plasma dispersion ef-
fect due to current injection under forward
bias of a p-i-n junction.58 www.cleoconference.org • www.phastconference.org
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CMA • High-Power Solid-
State Lasers—Continued
CMB • OPCPA—Continued CMC • Spacial Solitons—
Continued
CMD • Photonic Crystal
Fibers I—Continued
CME • Optical Glasses and
Ceramics—Continued
CMF • Dilute Nitride
Lasers—Continued
CMA2 • 8:30 a.m.
Development of a High-Power Light
Source for Large-Scale Cryogenic Gravi-
tational Wave Telescope (LCGT), Kohei
Takeno, Takafumi Ozeki, Shigenori
Moriwaki, Norikatsu Mio; Univ. of Tokyo,
Japan. A 100-W, single-frequency laser sys-
tem for a Japanese gravitational wave de-
tection project is being developed. We con-
structed a 121-W Nd:YAG ring laser and in-
vestigated injection locking with a 2-W mas-
ter laser.
CMB2 • 8:30 a.m.
High-Power Optical Parametric Chirped-
Pulse Amplifier System with 1.6-µm Sig-
nal and 1.064-µm Pump, James V. Rudd,
Ryan J. Law, Briggs W. Atherton, Ting S. Luk,
Stewart M. Cameron; Sandia Natl. Labs, USA.
Optical parametric chirped-pulse amplifiers
utilizing a 300-ps Nd:YAG pump system, a
tunable 1.6-µm fiber signal, and KNbO3, KTA,
RTP,  or BBO nonlinear crystals were de-
signed and built. Gain >109, and peak pow-
ers >30GW were obtained.
CMC2 • 9:00 a.m.
Two-Dimensional Multicolored Periodic-
Wave Arrays Generation in a Quadratic
Nonlinear Medium, Jian Wu, Kun Wu,
Han Xu, Heping Zeng; Key Lab of Optical
and Magnetic Resonance Spectroscopy and
Dept. of Physics, East China Normal Univ.,
China. Two-dimensional multicolored peri-
odic-wave arrays were observed in a qua-
dratic nonlinear medium. By seeding with
weak second harmonic pulses, the arrays
could be controlled and demonstrated inde-
pendence upon the relative phase of the
seeded pulses.
CMD2 • 8:30 a.m.
Adiabatic Mode Transitions in Photonic
Crystal Fiber Tapers, Hong C. Nguyen,
Boris T. Kuhlmey, Cameron L. Smith, Eric C.
Mägi, Benjamin J. Eggleton; Univ. of Sydney,
Australia. We report on experimental mea-
surements of fundamental mode cutoff in
photonic crystal fiber (PCF) tapers. The re-
sults are compared with theory, with impli-
cations on the adiabaticity of PCF tapers.
CME3 • 8:30 a.m.
Fabrication of Photonic Crystal Mem-
branes in Chalcogenide Glasses by Fo-
cused Ion Beam Milling, Darren Freeman1,
Steve Madden1, Barry Luther-Davies1, Chris-
tian Grillet2, Ara A. Asatryan3, Kokou
Dossou3, Michael A. Byrne3, Lindsay C.
Botten3;  1Australian Natl. Univ., Australia,
2Univ. of Sydney, Australia, 3Univ. of Tech-
nology Sydney, Australia. Free-standing films
of AMTIR-1 chalcogenide glass have been
patterned using a focused ion beam, to pro-
duce a photonic crystal. Optical measure-
ments of Fano resonances indicated that the
resulting structures had strongly modified
guided modes.
CMF3 • 8:30 a.m.
Effect of Nitrogen Content and Tempera-
ture on the f3dB of 1.3µm Dilute-Nitride
SQW Lasers, O. H. Anton1, C. S. Menoni1,
Jeng-Ya Yeh2, Tod T. Van Roy2, Luke Mawst2,
Nelson Tansu3; 1Colorado State Univ., USA,
2Univ. of Wisconsin, USA, 3Lehigh Univ., USA.
Above-threshold frequency response mea-
surements carried out on strain-compensated
InGaAs-and-InGaAsN lasers of identical ge-
ometry reveal a reduction in the laser relax-
ation frequency and damping due to the in-
corporation of nitrogen. Raising of tempera-
ture further decreases f3dB.
CMF4 • 8:45 a.m.
1.3 µm GaInNAs Bandgap Difference
Confinement (BDC) Semiconductor Op-
tical Amplifier, Jun-ichi Hashimoto1, Kenji
Koyama1, Tsukuru Katsuyama1, Yukihiro
Tsuji1, Kousuke Fujii1, Koichiro Yamazaki1,
Akira Ishida2;  1Transmission Devices R&D
Labs, Sumitomo Electric Industries, LTD., Ja-
pan, 2Cooperate R&D, Sumitomo Electric In-
dustries, LTD., Japan. A GaInNAs BDC-SOA
utilizing bandgap difference for current con-
finement was developed. Due to strong cur-
rent and optical confinements in the lateral
direction, gain and fiber coupling efficiency
were significantly increased compared with
a conventional GaInNAs-SOA.
CME4 • 8:45 a.m.
Photo-Induced Optical and Physical
Property Modifications in Chalcogenide
Thin Films by Femtosecond Irradiation,
Cedric Lopez1, Kathleen Richardson1,
Arnaud Zoubir1, Martin Richardson1, Alfons
Schulte2, April Pope2; 1CREOL/FPCE, Univ. of
Central Florida, USA, 2Physics Dept., Univ.
of Central Florida, USA. Multiphoton pro-
cesses were shown to influence photo-in-
duced exposure response in As-S-Se thin
films written with sub-bandgap femtosecond
radiation. Structural and/or electronic defects
are established to be responsible for com-
position-dependent effects on the resulting
material modifications.
CMD3 • 8:45 a.m.
Air-Hole Collapse and Mode Transitions
in Microstructured Fiber Photonic Wires,
Eric C. Mägi, Hong C. Nguyen, Yannick K.
Lizé, Benjamin J. Eggleton; Univ. of Sydney,
Australia. We demonstrate robust low-bend
loss microstructured fiber photonic wires,
which posses a transition from an embed-
ded regime, insensitive to the surroundings,
into an evanescent sensing regime, through
controlled air-hole collapse.
CMB3 • 8:45 a.m.
All-Optical Pump-Seed Synchronization
for Few-Cycle OPCPA, Catherine Y. Teisset,
Nobuhisa Ishii, Takao Fuji, Thomas Metzger,
Stefan Koehler, Andrius Baltuska, Ferenc
Krausz; MPQ, Germany.  We  suggest a
method for jitterfree pulse synchronization
in an optical parametric chirped-pulse am-
plifier. A fraction of a broadband seed pulse
was frequency-shifted in a photonic-crystal
fiber and seeded into a Nd:YAG picosecond
pump laser.
CMA3 • 8:45 a.m.
A Compact 100J/100GW Pump Laser for
Broadband Chirped Pulse Optical Para-
metric Amplifier, Anatoly K. Poteomkin,
Eugeny V. Katin, Alexey Kirsanov, Efim A.
Khazanov, Grigory A. Luchinin, Anantoly N.
Mal’shakov, Michail A. Martyanov,
Alexander Z. Matveev, Oleg V. Palashov,
Andrey A. Shaykin; Inst. of Applied Physics,
Russian Federation. The described laser sys-
tem comprises a Nd:YLF pulse-repetitive la-
ser, a tabletop 100J pulsed Nd:glass laser and
a beam shaper. The system is synchronized
with a femtosecond laser and used as pump
of optical parametric amplifier.
CMA4 • 9:00 a.m.
Compact 120TW Ti:sapphire Laser with
a High Gain Final Amplifier, Yuxin Leng,
X. Liang, L. Lin, H. Lu, W. Wang, Y. Jiang, B.
Shuai, H. Peng, B. Zhao, C. Wang, W. Zhang,
Z. Zhang, R. Li, Z. Xu; Shanghai Inst. of
Optics and Fine Mechanics, China. A com-
pact 120TW/36fs Ti:sapphire chirped pulse
amplification laser was established. Using the
pumping pulse with accurate synchroniza-
tion in final amplifier, 5.98J/220ps output was
achieved for ~300mJ incident pulse, the
single amplifier gain reaches ~20.
CMB4 • 9:00 a.m.
Broadband Femtosecond-Seeded Optical
Parametric Amplification Based on
Chirped Frequency Conversion in
MgO:APPLN, Karl A. Tillman, Derryck T.
Reid; Heriot-Watt Univ., UK. A femtosecond-
seeded optical parametric amplifier based on
MgO:APPLN is described which employs a
chirped-pulse amplification approach to pro-
duce a low coherence length, nanosecond
output at 1.55µm with >80nm bandwidth.
CMD4 • 9:00 a.m.
Highly Polarization-Dependent Periodic
Mechanical Mode Coupling in Air-Silica
Fibers,  Dongsoo Lee, Yongmin Jung,
Yunsong Jeong, Kyunghwan Oh; Gwangju
Inst. of Science and Technology, Republic of
Korea. We report highly polarization-depen-
dent mode coupling in hexagonal and cir-
cular air-silica microstructured fibers under
periodic mechanical gratings. Coupling
changes in terms of micro-structure spatial
symmetry are investigated for PDL compen-
sation.
CME5 • 9:00 a.m.
Combinatorial Exploration of Novel
Thin Film Amorphous Oxides,  K. E.
Downey, R. B. van Dover, A. Bhagwat, A.
Gaeta; Cornell Univ., USA. New systems of
erbium-containing amorphous oxides are
investigated. The composition-spread ap-
proach provides a means for evaluating the
maximum Er3+ emission in hundreds of com-
binations of bismuth-, gadolinium-, and alu-
minum-substituted SiO2 .
CMF5 • 9:00 a.m.   Invited
Characteristics of Dilute Nitride Quan-
tum Well Lasers, Luke Mawst1, Jeng-Ya Yeh1,
Nelson Tansu2; 1Univ. of Wisconsin at Madi-
son, USA, 2Lehigh Univ., USA. Optimizing the
MOCVD growth of InGaAsN has yielded high
performance 1.3 µm-emitting lasers, display-
ing reduced temperature sensitivity com-
pared with InP-based structures. Studies re-
veal the impact of nitrogen on the gain, car-
rier confinement, and laser characteristics.59 CLEO/QELS and PhAST  2005, May 22–May 27, 2005 •  Baltimore Convention Center, Baltimore, Maryland
CLEO QELS QELS
Monday
, May 23
ROOM 337 ROOM 338 ROOM 339 ROOM 340 ROOM 317 ROOM 336
CMG • Active Silicon
Devices—Continued
CMH • Analog, RF,
Microwave—Continued
CMI • Solid-State Lighting
and Group III-Nitride
LEDs—Continued
QMA • Quantum
Information I—Continued
QMB • Nanophotonics—
Continued
QMC • Coherent Control and
Pulse Shaping—Continued
QMA2 • 8:30 a.m.
Linear Optical Quantum Computation
with Parity Encoding, Tim C. Ralph, Alexei
Gilchrist, Alex Hayes; Univ. of Queensland,
Australia. We present a linear optics quan-
tum computation scheme that employs an
incremental parity encoding approach. The
scheme uses techniques from cluster state
computation and achieves comparable re-
source usage with increased tolerance to
photon loss.
CMG3 • 8:30 a.m.
Fast and Efficient Light Intensity Modu-
lation in SOI with Gate-All-Around Tran-
sistor Phase Modulator, Paolo Dainesi1,2,
Kirsten E. Moselund2, Luc Thévenaz1, Adrian
M. Ionescu2; 1Nanophotonics and Metrology
Lab, Switzerland, 2Electronics Lab, Switzer-
land. We report fast modulation (> 30 GHz)
in a SOI resonant cavity using integrated
Bragg mirrors and a Gate-All-Around tran-
sistor as active element. Modulation depth >
90% can be obtained in 12.5 microns long
devices.
CMH3 • 8:30 a.m.   Invited
Broadband Access Using Wireless Over
Fibre Systems, Alwyn Seeds; Univ. College
London, UK. Optical fibre provides a future-
proof method for distributing broadband
wireless signals in formats like IEEE 802.11
and 802.16. This paper reviews technologies
for applications ranging from currently de-
ployed narrowband cellular systems to fu-
ture millimetre-wave systems.
CMI2 • 8:30 a.m.
Internal Omni-Directional Reflector Us-
ing a Low Refractive Index Material for
Light-Emitting Diodes, J. Q. Xi, Manas
Ojha, Woojin Cho, Christian Wetzel, T. H.
Gessmann, E. F. Schubert, J. L. Plawsky, W.
N. Gill; Rensselaer Polytechnic Inst., USA. A
triple-layer omni-directional reflector is re-
ported using nanoporous SiO2 with refrac-
tive index of only 1.23. The mirror loss of
triple-layer ODRs is a factor of 7 lower than
the mirror loss of conventional metal reflec-
tors.
QMB3 • 8:30 a.m.   Tutorial
Advances in Nanophotonics: Ultrafast &
Ultrasensitive, Niek van Hulst, Erik van
Dijk, Jordi Hernando, Maria Garcia-Parajo;
Univ. of Twente, The Netherlands. Recent
advances in Nanophotonics are highlighted
with a focus on near-field optical methods,
ultra-fast probing of single molecules and
ultra-sensitive detection of individual non-
fluorescent nanoparticles.
In 1986, Niek van Hulst received his Ph.D.
in physics, molecular and laser-physics. His
previous research includes near-field opti-
cal microscopy, photonic STM and atomic
force microscopy, nonlinear optics, organic
materials, hyper Raleigh scattering, integrated
optical waveguides, and blue laser diodes.
In 1997, he became a full professor at MESA+
Institute for NanoTechnology, at the Univer-
sity of Twente. His current research includes
nanoscale optics; single molecule physics;
molecular photonics; local optical fields;
photonic structures; scanning probe technol-
ogy; near-field optics; and applications in
molecular biology, macromolecular and
polymer chemistry.
QMC2 • 8:30 a.m.
Molecular Alignment, Rotational
Wavepacket Revivals and Isotope Sepa-
ration, Sharly Fleischer, Ilya Sh. Averbukh,
Yehiam Prior; Weizmann Inst. of Science,
Israel. Following alignment by strong
femtosecond pulses, we observe multiple
revivals of molecular rotational wavepackets
in isotopic mixtures. Pronounced separation
and interferences of isotopic signals are dem-
onstrated, paving the way for a new isotope
separation technique.
QMC3 • 8:45 a.m.
Spin-Coherence-Induced Hole Burning
in Charged GaAs Quantum Dots, Jun
Cheng1, Xiaodong Xu1, M. V. Gurudev Dutt1,
Yanwen Wu1, Duncan G. Steel1, Allan S.
Bracker2, Dan Gammon2, Lu J. Sham3; 1Univ.
of Michigan, USA, 2NRL, USA, 3Univ. of Cali-
fornia at San Diego, USA. Spin-coherence-
induced hole burning is clearly identified in
high-resolution nearly degenerate differen-
tial transmission experiments. The
inhomogeneously broadened spin
decoherence time is extracted from the nar-
row hole-burning widths, and approaches
11 nsec at zero field.
CMI3 • 8:45 a.m.
InGaN-Based Quantum-Well LEDs: Expla-
nation of Anomalous Electro-Optical
Characteristics, Petr G. Eliseev, Jinhyun Lee,
Marek Osinski; Univ. of New Mexico, USA.
Anomalies of charge transport and lumines-
cence in InGaN-based short-wavelength
LEDs (low-temperature quenching of lumi-
nescence yield; very large ideality factor of
I-V curves) are explained in terms of elec-
tron ballistic overflow and injection-induced
conductivity on p-side.
CMG4 • 8:45 a.m.
Active Silicon Octagonal Micropillar
Resonator Modulators Using Metal-Ox-
ide-Semiconductor Capacitors, Chao Li,
Andrew W. Poon; Hong Kong Univ. of Sci-
ence and Technology, Hong Kong Special
Administrative Region of China. We propose
active silicon waveguide-coupled octagonal
micropillar resonator modulators using metal-
oxide-semiconductor capacitors. Our initial
electrical and optical simulations suggest a
high-extinction ratio resonance modulation
by selectively embedding capacitors along
the octagonal micropillar rim region.
QMA3 • 8:45 a.m.
Single-Photon Switches for Quantum
Information Processing, Bryan Jacobs,
Todd B. Pittman, James D. Franson; Johns
Hopkins Univ., USA. Recent work towards
the realization of low-loss, high-speed, opti-
cal switches designed to accommodate single
photon qubits is discussed. Preliminary re-
sults from an all-optical switch and plans for
an electro-optical switch are described.
QMA4 • 9:00 a.m.
Quantum Gate Characterization in an
Extended Hilbert Space, Peter P. Rohde,
Geoffrey J. Pryde, Jeremy L. O’Brien, Timo-
thy C. Ralph; Ctr. for Quantum Computer
Technology, Univ. of Queensland, Australia.
We describe an approach for characterizing
optical quantum gates, by constructing mod-
els which incorporate mode-matching effects.
Quantum process tomography is then per-
formed on the model. The techniques can
be generalized to other quantum comput-
ing architectures.
CMG5 • 9:00 a.m.
Silicon-on-Insulator Tunable Waveguide-
Coupled Microdisk Resonators with Se-
lectively Integrated p-i-n Diodes, Linjie
Zhou, Andrew W. Poon; Hong Kong Univ. of
Science and Technology, Hong Kong Special
Administrative Region of China. We report
a design and analysis of compact silicon-
on-insulator tunable waveguide-coupled
microdisk resonators with selectively inte-
grated p-i-n diodes. Our simulations suggest
that singlemode resonances can be coupled
and blueshifted by free-carrier plasma dis-
persion effect.
CMH4 • 9:00 a.m.
A WIRNA Receiver Architecture Based
16GHz Optical Analog Heterodyne FM
Link, Shubhashish Datta, Stephen R. Forrest;
Princeton Univ., USA. We  demonstrate a
16GHz analog heterodyne FM link with pre-
emphasis operating at 1540nm
wavelength,with a NF of (40 ± 1)dB and
SFDR of (108 ± 2)dB-Hz2/3, employing a
WIRNA receiver to reduce phase noise.
CMI4 • 9:00 a.m.
UVLED Based on Carrier Localization in
AlGaN, C. J. Collins1, A. V. Sampath1, G. A.
Garrett1, H. Shen1, M. Wraback1, R.
Readinger2; 1ARL, USA, 2Univ. of Maryland,
USA. AlGaN samples show intense room tem-
perature photoluminescence from localized
states that is significantly red-shifted, 200-
400 meV, from band edge. Double-
heterostructure light-emitting diodes were
fabricated using this unique layer, with elec-
troluminescence peak at 325 nm.
QMC4 • 9:00 a.m.   Invited
Reaching Nonlinear Regime in Raman
Amplification of Ultrashort Laser Pulses,
Weifeng Cheng1, Yoav Avitzour1, Yuan Ping1,
Szymon Suckewer1, Nathaniel J. Fisch2, Min
S. Hur3, Jonathan S. Wurtele3;  1Princeton
Univ., USA, 2PPPL & Astrophysics, Princeton
Univ., USA, 3Berkeley Univ., USA. Large am-
plification of subpicosecond pulse intensity
up to 1000 was achieved by Raman back-
scattering. The intensity of the amplified
pulse exceeds the pump pulse by more than
an order of magnitude reaching nonlinear
regime.60 www.cleoconference.org • www.phastconference.org
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CMA5 • 9:15 a.m.
Design Principles for Ultrafast Thin-Disk
Regenerative Amplifiers without Con-
ventional Stretcher, Detlef Nickel1, Chris-
tian Stolzenburg1, Angelika Beyertt1, Adolf
Giesen1, Frank Butze2;  1Inst. fuer
Strahlwerkzeuge, Germany, 2Forschungs-
gesellschaft fuer Strahlwerkzeuge mbH, Ger-
many. We  present design principles for
ultrafast thin-disk amplifiers providing ul-
trashort pulses with high energies at high
repetition rates. Without using a conventional
stretcher, 10 µJ, 300 fs pulses were gener-
ated at 200 kHz repetition rate.
CMB5 • 9:15 a.m.
Broadly Tunable, Synchronously
Pumped OPOs in the fs- and ps- Time
Regime with Novel Tuning Regime, Ingo
Rimke, Edlef Buettner; APE GmbH, Germany.
Fixed frequency synchronously pumped,
broadly tuneable OPOs with periodically
poled crystals and novel tuning setup are
demonstrated. Efficient NIR- and intracavity
SHG-VIS generation. Automated tuning
makes it an ideal tool for MPE- and SHG
microscopy.
CMC3 • 9:15 a.m.
Multi-Color Spatial Solitons through
Seeded Optical Parametric Amplification
Tailored with Chirped-Period Quasi-
Phase-Matching Gratings, Andrew M.
Schober, Martin M. Fejer; Stanford Univ.,USA.
We  demonstrate the tailoring of quadratic
spatial solitons using chirped gratings of
periodically-poled lithium niobate, provid-
ing a method for creating solitons at large
wave-vector mismatch that are difficult to
launch in uniform crystals.
CMD5 • 9:15 a.m.
Nonlinear Effects Due to Interface Modes
in a Hollow-Core Photonic Crystal Fiber,
Georges Humbert, Fetah Benabid, Jonathan
C. Knight, Philip St. J. Russell; Photonics and
Photonic Materials Group, Univ. of Bath, UK.
We  report strong nonlinear effects when
launching fs laser pulses into hollow-core
PCF. They result from the large overlap of
interface modes with the glass surrounding
the core.
CME6 • 9:15 a.m.
Hot-Pressed Ceramic Cr2+:ZnSe Gain-
Switched Laser, Andrew Gallian1, Vladimir
V. Fedorov1, Sergey B. Mirov1, Valeri V.
Badikov2, Sergey N. Galkin3, Evgeniy F.
Voronkin3, Alexander I. Lalayants3; 1Univ. of
Alabama at Birmingham, USA, 2Kuban State
Univ., Russian Federation, 3Inst. of Scintilla-
tion Materials, Ukraine. Technology of hot-
pressed Cr2+:ZnSe ceramic is reported. Com-
parative gain-switched lasing of hot-pressed
ceramic and CVD grown Cr2+:ZnSe with slope
efficiencies up to 10% and output energies
up to 2 mJ was demonstrated.
CMF6 • 9:30 a.m.
The Effect of Temperature on the Effi-
ciency of InGaAs and InGaAsN Quantum
Well Laser Structures, David J. Palmer1,
Peter M. Smowton1, Peter Blood1, Jeng-Ya
Yeh2, Luke J. Mawst2, Nelson Tansu3; 1Cardiff
Univ., UK, 2Univ. of Wisconsin at Madison,
USA, 3Lehigh Univ., USA. We have measured
gain and recombination in an InGaAs and
an InGaAsN quantum well structure as a
function of temperature. We find that the
inclusion of nitrogen results in a reduction
in the radiative efficiency.
CMA • High-Power Solid-
State Lasers—Continued
CMB • OPCPA—Continued CMC • Spacial Solitons—
Continued
CMD • Photonic Crystal
Fibers I—Continued
CME • Optical Glasses and
Ceramics—Continued
CMF • Dilute Nitride
Lasers—Continued
CME7 • 9:30 a.m.
Efficient Broadband Near-Infrared Emis-
sion from Ni2+-doped Li2O-Ga2O3-SiO2
Transparent Glass-Ceramics, Takenobu
Suzuki, Ganapathy Senthil Murugan,
Yasutake Ohishi; Toyota Technological Inst.,
Japan. Transparent silicate glass-ceramics
embedding Ni2+-doped Li2Ga5O8 nano-crystal-
lites have been prepared by heat-treatment of
NiO-doped Li2O-Ga2O3-SiO2 (LGS) glass. The
quantum efficiency of near-infrared emission
was estimated as about 9 % at room tempera-
ture.
CMD6 • 9:30 a.m.
Mode Area Limits in Practical Single-
Mode Fibers, Joanne C. Baggett, Tanya M.
Monro, David J. Richardson; Optoelectron-
ics Res. Ctr., UK. The upper limits imposed
by bend loss on practical mode size in single-
mode holey and step-index fibers are iden-
tified for a range of wavelengths. Using these
results we quantify the advantages offered
by holey fibers.
CMC4 • 9:30 a.m.
Ultrafast All-Optical Deflection of Spatial
Solitons in AlGaAs Waveguides,  Jens
Hübner, Henry M. van Driel, J. S. Aitchison;
Univ. of Toronto, Canada. Femtosecond la-
ser pulses are used to generate and deflect
spatial solitons in an AlGaAs slab waveguide;
contributions to the deflection process from
Kerr, carrier and thermal effects are identi-
fied.
CMB6 • 9:30 a.m.
Optimisation of NOPA Output Pulse
Shaping Using an AOPDF with Disper-
sion Self-Correction,  Beatrice Chatel1,
Antoine Monmayrant1, Arnaud Arbouet1,
Bertrand Girard1, Ben J. Whitaker2, Anjan
Barman2, Daniel Kaplan3; 1LCAR-Toulouse,
France, 2School of Chemistry, Univ. of Leeds,
UK, 3Fastlite, France. Shaping of ultrashort
visible pulses (500-680 nm) has been per-
formed using an Acousto-Optic Program-
mable Dispersive Filter. 50 % diffraction ef-
ficiency, pulse duration shorter than 30 fs
and pulse shaping on 4 ps have been ob-
tained.
CMA6 • 9:30 a.m.
Widely Tunable CW and Q-Switched Op-
eration of Thin-Rod Yb:YAG Laser, Rakesh
Bhandari1, Takunori Taira2, Toshikazu
Kamiya1; 1SUNX Ltd., Japan, 2Inst. of Molecu-
lar Science, Japan. A diode end-pumped,
thin-rod, tunable Yb:YAG laser has been
developed for CW and Q-switched opera-
tion. A wide tuning range of 51 nm for CW
and 14 nm for Q-switched operation at 8
kHz was obtained.
9:45 a.m.–10:15 a.m. COFFEE BREAK, 300 LEVEL
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QMA5 • 9:15 a.m.
Theory of Control of Spin/Photon Inter-
face for Solid-State Quantum Network,
Wang Yao, Ren-Bao Liu, L. J. Sham; Univ. of
California at San Diego, USA. With Dot-Cav-
ity-Waveguide coupled system acting as
quantum interface for stationary spin qubit
and flying photon qubit, we propose and
study a controlling scheme for generation
or reception of an arbitrarily designated
wavepacket of a single-photon.
CMG6 • 9:15 a.m.
Two-Dimensional Self-Imaging in Sili-
con-Based Square MMI Waveguides, Hui
Chen, Dennis T. K. Tong; Hong Kong Univ.
of Science and Technolgy, Hong Kong Spe-
cial Administrative Region of China. With
100  ×   100  µm2 cross-sectional MMI
waveguides, N ×  N matrices of replicated
images based on symmetric multimode in-
terference are experimentally observed for
N ranging from 4 to 11 at various waveguide
lengths.
CMH5 • 9:15 a.m.
Analysis of Interchannel Crosstalk in a
Dispersion-Managed Analog Transmis-
sion Link, Brian S. Marks, Curtis R. Menyuk;
Univ. of Maryland, Baltimore County, USA.
Using small-signal linearization, we obtain
an expression for crosstalk in a dispersion-
managed analog link including loss and gain.
Our theory is validated both by full simula-
tion and experimental results.
CMI5 • 9:15 a.m.
Short-Wavelength Ultraviolet Light-Emit-
ting Diodes Based on AlGaN, Manijeh
Razeghi, Alireza Yasan, Ryan McClintock,
Kathryn Mayes, Patrick Kung; Northwestern
Univ., USA. We review our progress toward
realization of highly-efficient ultraviolet light-
emitting diodes (UV LEDs) based on high
Al-composition AlxGa1-xN. Milliwatt level
optical output powers have been measured
at wavelengths as short as 247 nm.
QMB4 • 9:30 a.m.
Resonant Optical Transmission through
a Photonic Crystal, Marine Laroche, Remi
Carminati, Jean-Jacques Greffet; Lab EM2C,
France. We  show that a slab of photonic
crystal can transmit 100% of an incident beam
in the forbidden gap. This phenomenon is
due to the resonant excitation of leaky modes
along the interfaces.
QMC5 • 9:30 a.m.
Modulation Transfer Using Coherent
Raman Scattering, Alberto M. Marino, Ryan
S. Bennink, Vincent Wong, Robert W. Boyd,
Carlos R. Stroud, Jr.; Univ. of Rochester, USA.
We  describe a scheme based on coherent
Raman scattering for efficient transfer of
amplitude and phase modulation from one
frequency to another. Experimental results
show bandwidths of at least tens of MHz
and 99% fidelity.
CMG • Active Silicon
Devices—Continued
CMH • Analog, RF,
Microwave—Continued
CMI • Solid-State Lighting
and Group III-Nitride
LEDs—Continued
QMA • Quantum
Information I—Continued
QMB • Nanophotonics—
Continued
QMC • Coherent Control and
Pulse Shaping—Continued
CMI6 • 9:30 a.m.
Photoelectrochemical Oxidation En-
hances Optical Output Power in GaN-
Based Light Emitting Diodes, Chia-Feng
Lin, Zhong-Jie Yang, Jing-Hui Zheng; Natl.
Chung Hsing Univ., Taiwan Republic of
China. Using photoelectrochemical (PEC)
oxidation process, the output power was
increased by about 40%, caused by a reduced
index reflectance from the GaN material to
the outside air, and an increased roughness
in the oxidized sidewalls.
CMH6 • 9:30 a.m.
Modeling Intensity Noise Caused by
Stimulated Brillouin Scattering in Opti-
cal Fibers, Jinye Zhang, M. R. Phillips; North-
western Univ., USA. Increased intensity noise
in light transmitted through optical fiber is
attributed to the conversion of laser phase
noise to intensity noise by SBS. The origin is
a narrow-band nonlinear phase shift of the
optical carrier.
CMG7 • 9:30 a.m.
All-Optical Control of Light Using Silicon
Nanophotonic Devices, Stefan Preble,
Vilson Almeida, Michal Lipson; Cornell Univ.,
USA. We  present experimental demonstra-
tion of fast all-optical switching on silicon
using highly light-confining structures. The
transmission of the structures can be modu-
lated by up to 94% with switching times of
less than 500 ps.
QMA6 • 9:30 a.m.
Robust Multi-Partite Multi-Level Quan-
tum Protocols, Hideomi Nihira, Carlos R.
Stroud, Jr.; Univ. of Rochester, USA. We
present two three-level tripartite state quan-
tum protocols. Utilization of the entangled
mixed state shared between any two parties
for quantum key distribution is shown. The
realization using photon orbital angular
momentum is discussed.
9:45 a.m.–10:15 a.m. COFFEE BREAK, 300 LEVEL
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10:15 a.m.–12:00 p.m.
CMJ • High-Power 1 µ m
Lasers
Timothy Carrig; Coherent
Technologies, Inc., USA,
Presider
10:15 a.m.–12:00 p.m.
CMK • High-Energy Pulse
Generation & Propagation
Henry Kapteyn; Univ. of
Colorado at Boulder, USA,
Presider
10:15 a.m.–12:00 p.m.
CML • Waveguide
Frequency Conversion
George Stegeman; Univ. of
Central Florida, School of
Optics/CREOL, USA,
Presider
10:15 a.m.–12:00 p.m.
CMM • Photonic Crystal
Fibers II
Karl Koch; Corning, Inc.,
USA, Presider
10:15 a.m.–12:00 p.m.
CMN • Ferroelectric
Crystals and Applications
Kitamura Kenji; Natl. Inst.
for Materials Science,
Japan, Presider
10:15 a.m.–12:00 p.m.
CMO • Mid-Infared Quantum
Cascade Lasers
Claire Gmachl; Princeton
Univ., USA, Presider
CMO1 • 10:15 a.m.   Invited
InAs/AlGaSb Quantum Cascade Lasers,
Hideo Ohno, Keita Ohtani; Tohoku, Japan.
We  report our recent experimental results
on mid-infrared InAs/AlGaSb quantum cas-
cade lasers. InAs/AlGaSb superlattice struc-
tures that provide large oscillator strength
are used as active layers. Observed mini-
mum threshold current density is 0.42kA/
cm2.
CMN1 • 10:15 a.m.
Measurement of Electro-Optic Coeffi-
cients of Stoichiometric LiTaO3 Prepared
by Vapor Transport Equilibrium,  Lili
Tian, Venkatraman Gopalan; Materials Res.
Inst., Penn. State Univ., USA. The electro-
optic coefficients of stoichiometric lithium
tantalate were discovered to dramatically
depend on electrodes used. r33  of
35.8±0.1pm/V and 2.0±0.2pm/V respectively
for liquid electrode and Pt electrode were
measured using Mach-Zehnder interferom-
eter.
CMM1 • 10:15 a.m.   Tutorial
Photonic Crystal Fibers: Fundamentals
to Emerging Applications,  Anders
Bjarklev; Res. Ctr. COM, Denmark. A review
of the fundamental properties of photonic
crystal fibers is presented. Special focus is
held on the emerging fields of application
within areas such as actively controlled fi-
ber devices and high-power fiber lasers.
Anders Overgaard Bjarklev was born in
Roskilde, Denmark in 1961. He has a M.Sc.
in Electrical Enginerring, Ph.D. and Dr.
Techn. from the Technical University of Den-
mark, where he has been a professor of
Optical Waveguides since 1999. In March of
2004, he became Director of Research Cen-
ter COM at the Technical University of Den-
mark. Dr. Bjarklev is a Member of the Dan-
ish Academy of Technical Sciences. He is
the author of two books and over 70 papers
CML1 • 10:15 a.m.   Invited
Integrated Optical Parametric Oscillators
with Ti:PPLN Waveguides,  Wolfgang
Sohler; Univ. of Paderborn, Germany. The
state-of-the-art of integrated optical paramet-
ric oscillators with Ti-indiffused wave-guides
in Periodically Poled Lithium Niobate (PPLN)
is reviewed with emphasis on devices for
the mid-infared spectral range (2700 nm <
λ s,i <3500 nm).
CMK1 • 10:15 a.m.
Compact 10 mJ, Kilohertz Repetition-
Rate Ultrafast Laser System,  Sterling
Backus, Dirk Muller, Kendall Read; Kapteyn-
Murnane Labs, USA. We  demonstrate a
ti:sapphire ultrafast laser-amplifier system,
that exhibits an unprecedented performance
of 10 mJ pulse energy at 1 kHz, in a sub-30-
fs pulse. This performance is obtained us-
ing closed loop cryogenic cooling.
CMJ1 • 10:15 a.m.
High Power Ytterbium Disk Laser, Steven
R. Bowman, Shawn O’Connor, Subrat
Biswal; NRL, USA. A novel diode-pumped
disk laser yielded 490 W in a quasi-cw mode.
Electrical efficiency of the laser was found
to be 9.4%. Heating of the laser disk was
only 2.7% of the absorbed optical power.
CMJ2 • 10:30 a.m.
Development of cw-Diode Pumped Am-
plifier for over 1-kW-Average-Power
Solid-State Laser System,  Toshimasa
Kozeki; Megaopto Co., Ltd., Japan. We have
developed and evaluated a cw-diode
pumped amplifier for a high-average-power
solid-state laser system. The output of the
amplifiers reaches an average power of 1
kW with a 10-kHz repetition rate at 1064-
nm wavelength.
CMK2 • 10:30 a.m.
Polarization Gated High Order Harmonic
Generation Approaching the Single
Attosecond Pulse Emission, Iñigo J. Sola1,
Amelle Zaïr1, Eric Cormier1, Eric Mevel1, Eric
Constant1, Rodrido López-Martens2, Per
Johnsson2, Johan Mauritsson2, Katalin
Varjú2, Anne L’Huillier2; 1Lab CELIA, France,
2Lund Laser Inst. of Technology, Sweden. The
confinement of high-harmonic-generation
pulse train by modulation of the fundamen-
tal beam polarization is studied temporaly
and spectrally. We observe a clear effect,
beeing the maximal confinement compat-
ible with 1-or-2 subfemtosecond pulse emis-
sion.
CMN2 • 10:30 a.m.
Photorefractivity of Hafnium-Doped
Congruent Lithium Niobate Crystals,
Paolo Minzioni1, Luca Razzari1, Ilaria
Cristiani1, Vittorio Degiorgio1, Edvard P.
Kokanyan2; 1INFM and Univ. of Pavia, Italy,
2Inst. for Physical Res., Natl. Acad. of Sciences
of Armenia, Armenia.  Reduction of
photorefractivity in Hf:LiNbO3 crystals is
demonstrated to be due to increased photo-
conductivity; threshold value of HfO2 dop-
ing is found to be 4 mol %. Heating effects
must be carefully considered for measure-
ments interpretation.
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10:15 a.m.–11:45 a.m.
CMP • Optical Filtering
Paul Juodawlkis; MIT
Lincoln Lab, USA, Presider
10:15 a.m.–12:00 p.m.
CMQ • All-Optical
Regeneration and
Wavelength Conversion
Marshall Saylors; Univ. of
Maryland at College Park,
USA, Presider
10:15 a.m.–12:00 p.m.
CMR • New Materials for
OLEDs and LEDs
E. Fred Schubert;
Rensselaer Polytechnic
Inst., USA, Presider
10:15 a.m.–12:15 p.m.
QMD • QELS Symposium on
Coherent and Quantum
Control I
Robert Jones; Univ. of
Virginia, USA, Presider
10:15 a.m.–12:00 p.m.
QME • Resonant Cavity
Nano-Optics
Mete Atature; ETHZ,
Switzerland, Presider
10:15 a.m.–12:00 p.m.
QMF • Nonlinear Optics in
Microstructures
Gennady Shvets; Univ. of
Texas at Austin, USA,
Presider
QMF1 • 10:15 a.m.
Observation of Modulational Instability
in Photonic Band Gaps, Jason W.
Fleischer1, Guoyuan Fu2, Yongan Tang2,
Aqiang Guo2, Mordechai Segev3, Gregory
Salamo2;  1Princeton Univ., USA, 2Univ. of
Arkansas, USA, 3Technion — Israel Inst. of
Technology, Israel. We  present the experi-
mental observation of modulational instabil-
ity in 1-D and 2-D photonic lattices, at both
the Brillouin zone base and edge. Edge dy-
namics lie in the spatial band gap and have
no homogeneous counterpart.
QME1 • 10:15 a.m.
Lasing and Mode Switching in Circular
Bragg Nanoresonators, Jacob Scheuer1,
William M. Green2, Guy DeRose2, Amnon
Yariv2; 1Ctr. for the Physics of Information,
Caltech, USA, 2Dept. of Electrical Engineer-
ing, Caltech, USA. We  demonstrate low-
threshold lasing at telecommunications
wavelengths from high quality circular semi-
conductor nanoresonators employing radial
Bragg reflector. Single-mode emission and
mode switching are observed at room tem-
perature under optical pumping.
CMR1 • 10:15 a.m.
Quantum Efficiency of the Cascade Emis-
sion Process in Pr3+ Doped YF3, Stefan
Kück1, André Richter2, Yury Kuzminykh2,
Irena Sokólska3, Eugen Osiac4; 1Physikalisch-
Technische Bundesanstalt, Germany, 2Inst.
für Laser-Physik, Univ. Hamburg, Germany,
3Inst. of Low Temperatures and Structure
Res., PAN, Poland, 4Inst. of Atomic Physics,
Romania. The emission quantum efficiency
of the 3P0,1 levels of Pr3+:YF3 under vacuum
ultraviolet excitation was determined by
comparing the photon fluxes of the 1S0→ 1I6
emission around 400 nm with the emissions
from the 3P0,1 levels.
CMQ1 • 10:15 a.m.
Bitwise-Controlled All-Optical Wave-
length Converter, Lixin Xu1,2, L. F. Lui1, P.
K. Alex Wai1, Hwa-yaw Tam1, M. S.
Demokan1;  1The Hong Kong Polytechnic
Univ., China, 2Dept. of Physics, Univ. of Sci-
ence and Tech. of China, China. We dem-
onstrated a bitwise-controlled all-optical
wavelength converter. Intelligent wavelength
conversion of packets is performed based
on bitwise all-optical processing of data
packet headers. The header and payload
rates are 5 Gb/s and 10 Gb/s respectively.
CMP1 • 10:15 a.m.
Variable Group Delay Using a Novel In-
tegrated Optoelectronic Filter, Matthew R.
Fisher, Shun-Lien Chuang; Univ. of Illinois,
USA. We present both time and frequency
domain measurements of current-controlled
optical group delay using a novel multi-cav-
ity optoelectronic filter. The measurements
demonstrate variable delay of optical signals
with a 5 GHz sinusoidal modulation.
QMD1 • 10:15 a.m.   Invited
Feedback Control of Linear Quantum
Systems,  Andrew Doherty1, Howard
Wiseman2; 1Univ. of Queensland, Australia,
2Griffith Univ., Australia. We compare quan-
tum and classical feedback control of linear
systems, investigating the effect of back-ac-
tion noise on control performance. One con-
sequence is the existence of an optimal
measurement for fixed system-environment
coupling.
CMP2 • 10:30 a.m.
Multistage High-Order Microring-Reso-
nator Filters with a Wide FSR, Low Drop
Loss and 30db in-Band Extinction, Milo˘ s
A. Popovi, Tymon Barwicz, Michael R. Watts,
Peter T. Rakich, Luciano Socci, Erich P. Ippen,
Franz X. Kärtner, Henry I. Smith; MIT, USA.
We demonstrate that add/drop filter designs
comprising cascaded coupled-microring
stages permit reduced drop-loss and relaxed
tolerances for high through-port extinction.
We report on high-index-contrast filters with
20nm FSR, 2.5dB drop loss and 30dB of ex-
tinction.
CMQ2 • 10:30 a.m.
Characterisation of Systems for Raman-
Assisted High-Speed Wavelength Conver-
sion, Michael Galili1, Leif K. Oxenløwe1,
Darko Zibar1, Anders T. Clausen1, Palle
Jeppesen1, Hans-Jürgen Deyerl2, Nikolai
Plougmann3, Martin Kristensen4; 1Res. Ctr.
COM, Technical Univ. of Denmark, Den-
mark,  2Technical Univ. of Chemnitz, Ger-
many,  3Rigshospitalet, Denmark, 4Univ. of
Aarhus, Denmark. Raman-assisted wave-
length conversion for ultra-high speed data
is characterised in two approaches: a novel
scheme based on cross-phase modulation
using specially designed notch filters and a
160 Gb/s experiment based on self-phase
modulation.
CMR2 • 10:30 a.m.
Site-Selective Spectroscopy of Eu-Doped
GaN,  Volkmar R. Dierolf1, Zackery
Fleischman1, Christian Sandmann1,
Chanaka Munasinghe2, Andrew Steckl2;
1Lehigh Univ., USA, 2Univ. of Cincinnati, USA.
Site-selective combined excitation emission
spectroscopy studies have been performed
on Eu-doped GaN and numerous sites have
been identified. Relative numbers and broad-
ening of these peaks has been investigated
for different growth conditions.
QME2 • 10:30 a.m.
Controlled Spatial and Spectral Coupling
of Single InAs Excitons to Photonic Crys-
tal Nanocavity Modes, Kevin J. Hennessy1,
Antonio Badolato1, Pierre M. Petroff1, Evelyn
L. Hu1, Mete Atature2, Jan Dreiser2, Atac
Imamoglu2;  1Univ. of California at Santa
Barbara, USA, 2Inst. of Quantum Electron-
ics, ETH Hönggerberg, Switzerland. We dem-
onstrate a method to deterministically couple
single InAs quantum dots to photonic crys-
tal nanocavities based on high resolution
active positioning and the ability to tune the
mode through the ensemble quantum dot
spectrum.
QMF2 • 10:30 a.m.
Performance of Nonlinear Photonic
Crystal Devices at High Bit Rates, Jacob
B. Khurgin; Johns Hopkins Univ., USA. We
investigate theoretically the performance lim-
its for nonlinear all-optical switching devices
incorporating photonic crystals. Due to dis-
persion significant performance enhance-
ment are achieved only in materials com-
bining high nonlinearity, high index contrast
and high damage threshold.
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CMJ • High-Power 1 µ m
Lasers—Continued
CMK • High-Energy Pulse
Generation & Propagation—
Continued
CML • Waveguide
Frequency Conversion—
Continued
CMM • Photonic Crystal
Fibers II—Continued
CMN • Ferroelectric
Crystals and Applications—
Continued
CMO • Mid-Infared Quantum
Cascade Lasers—Continued
CMJ3 • 10:45 a.m.   Invited
High Power Scalable Nd:YAG Laser Ar-
chitecture,  Hagop Injeyan1, Gregory
Goodno1, Hiroshi Komine1, Stuart
McNaught1, Shawn Redmond1, William
Long1, Randy Simpson1, Eric Cheung1,
Donna Howland1, Paul Epp1, Park McGraw1,
Mark Weber1, Michael McClellan1, Doug
Bell1, Joe Serrano1, Jeff Sollee1, Frank
Landers2, Herb DaSilva2;  1Northrop
Grumman Space Technologies, USA, 2Adap-
tive Optics Associates, Inc., USA. Northrop
Grumman is developing a scalable Nd:YAG
slab laser architecture with a near-term goal
of 25kW. It uses a master oscillator to pump
parallel power-amplifier chains that are tiled
and phased to provide spatial coherence.
CMK3 • 10:45 a.m.
Compression of Megawatt Optical Pulses
in a Xe-Filled Hollow-Core Photonic
Band-Gap Fiber,  Dimitre Ouzounov1,
Alexander L. Gaeta1, Natesan
Venkataraman2, Michael T. Gallagher2, Karl
W. Koch2; 1Cornell Univ., USA, 2Corning Inc.,
USA. We used a hollow-core photonic band-
gap fiber filled with Xe to perform soliton-
compression and to generate higher-order
solitons. We find that the large third-order
dispersion limits the optimal compression
ratio.
CML2 • 10:45 a.m.
Enhanced Parametric Processes in 2-D
GaAs Photonic Crystal Waveguides, Alan
D. Bristow1, Jessica P. Mondia1, Henry M. van
Driel1, Jeff F. Young2; 1Dept. of Physics, Univ.
of Toronto, Canada, 2Dept. of Physics, Univ.
of Bristish Columbia, Canada. Enhanced
nonlinear parametric conversion is demon-
strated via doubly resonant coupling to leaky
eigenmodes in photonic crystal waveguides.
CMN3 • 10:45 a.m.
Extremely Thin, Single-Crystal Films of
LiNbO3 Fabricated Using localized He+
Ion-Implantation,  Djordje Djukic1,
Tomoyuki Izuhara1, Ryan M. Roth1, Richard
M. Osgood, Jr.1, Sasha Bakhru2, Hassaram
Bakhru2; 1Columbia Univ., USA, 2SUNY Al-
bany, USA. We demonstrate that extremely
thin, i.e., ~2-3µm, single-crystal films of
LiNbO3 can be formed on a wafer using pat-
terned ion-implantation followed by chemi-
cal etching. Control of the membrane thick-
ness and its waveguiding properties are dem-
onstrated.
CMO2 • 10:45 a.m.
InGaAs-AlAsSb Quantum Cascade Lasers
Emitting at 4.4 µm, Dmitry G. Revin1, Luke
R. Wilson1, Evgeny A. Zibik1, Richard P.
Green1, John W. Cockburn1, Matthew J. Steer2,
Robert J. Airey2, Mark Hopkinson2, Peter
Offermans3, Paul M. Koenraad3, Joachim H.
Wolter3;  1Dept. of Physics and Astronomy,
Univ. of Sheffield, UK, 2EPSRC Natl. Ctr. for
III-V Technologies, Univ. of Sheffield, UK,
3Eindhoven Univ. of Technology, The Neth-
erlands. We  report the first realization of
In0.53Ga0.47As/AlAs0.56Sb0.44 quantum cascade
lasers grown on InP substrates. Stable opti-
cal and electrical characteristics as well as
good structural quality of epitaxial layers
demonstrate the significant potencial of this
system.
CMO3 • 11:00 a.m.
Room Temperature Intersubband Elec-
troluminescence near 3 µm from InAs/
AlSb Quantum Cascade Structures,
Roland Teissier, David Barate, Claude
Alibert, Alexei N. Baranov; Ctr. d’Elect-
ronique et de Micro-optoélectronique de
Montpellier, Univ. Montpellier II, France.
Intersubband electroluminescence from
InAs/AlSb quantum cascade structures has
been obtained between 2.8 and 3.2 µm up
to room temperature with full widths at half
maximum of the emission spectra less than
30 meV at 90K.
CMN4 • 11:00 a.m.
Second Harmonic Generation Enhance-
ment in Lithium Niobate Micro-Tips,
Sakellaris Mailis1, Pavlos G. Lagoudakis2,
Melania Paturzo3, John D. Mills1, Jochen
Feldmann2,3, Robert W. Eason1,2; 1Optoelec-
tronics Res. Ctr., UK, 2Univ. of Munich, Ger-
many,  3INOA, Italy. We  have observed a
substantial enhancement (40 fold) of the non-
phase-matched second harmonic generation
efficiency in microfabricated ultra-sharp,
lithium niobate micro-tip arrays. The fabri-
cation process and the nonlinear character-
ization is presented.
CML3 • 11:00 a.m.
Laser Diode Pumped 560-590 nm Light
Source Using Sum-Frequency Genera-
tion in Direct Bonded Quasi-Phase
Matched LiNbO3 Waveguide,  Masaki
Asobe, Yoshiki Nishida, Hiroshi Miyazawa,
Osamu Tadanaga, Katsuaki Magari,
Tsutomu Yanagawa, Hiroyasu Mawatari,
Hiroyuki Suzuki; NTT Photonics Labs, NTT
Corp., Japan. A combination of laser diodes
and a LiNbO3 wavelength converter enables
us to generate arbitrary wavelengths between
500 and 600 nm. We applied a 560 nm light
source to measure the fluorescence of a dye.
CMK4 • 11:00 a.m.
Super-Boadband Continuum at UV-Vis-
ible Wavelengths Generated by Ul-
trashort Laser-Pulses in Air,  Stefan
Skupin1, Falk Lederer1, Luc Bergé2,
Guillaume Méjean3, Jérôme Kasparian3, Jin
Yu3, Steffen Frey3, Estelle Salmon3, Roland
Ackermann3, Jean P. Wolf3;  1Inst. of Con-
densed Matter Theory and Solid State Optics,
Friedrich-Schiller-Univ., Germany, 2Dépt. de
Physique Théorique et Appliquée, CEA/DAM
Ile de France, France, 3Lab de Spectrométrie
Ionique et Moléculaire, Univ. Claude Ber-
nard, France. We report experimental and
numerical results on supercontinuum gen-
eration at ultraviolet/visible wavelengths
produced by the long-range propagation of
infrared femtosecond laser pulses in air.
NOTES
published in international journals. He has
presented more than 60 papers at interna-
tional conferences, and is the inventor of
more than 10 patents or patent applications.
His research interests include dielectric op-
tical waveguides, rare-earth-doped
waveguide components, fibre amplifiers and
laser sources, optical communication sys-
tems, planar waveguide structures, electro-
magnetic field theory, and photonic crystal
waveguides. In 1999, Dr. Bjarklev became a
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CMP • Optical Filtering—
Continued
CMQ • All-Optical
Regeneration and
Wavelength Conversion—
Continued
CMR • New Materials for
OLEDs and LEDs—
Continued
QMD • QELS Symposium on
Coherent and Quantum
Control I—Continued
QME • Resonant Cavity
Nano-Optics—Continued
QMF • Nonlinear Optics in
Microstructures—Continued
QMD2 • 10:45 a.m.   Invited
Quantum Measurement and Feedback
Control, Hideo Mabuchi; Caltech, USA. Real-
time measurement and feedback enable new
approaches to quantum state estimation and
synthesis. Much as in classical contexts, real-
time feedback appears to provide a key
methodology for achieving robust perfor-
mance in coherent and quantum control.
CMP3 • 10:45 a.m.
Microring-Resonator Filter with Doubled
Free-Spectral-Range by Two-Point Cou-
pling, Michael R. Watts, Tymon Barwicz,
Milo˘ s A. Popovi´ c, Peter T. Rakich, Luciano
Socci, Erich P. Ippen, Henry I. Smith, Franz
Kaertner; MIT, USA. Two-point coupling is
used to double the free-spectral-range (FSR)
of a microring-resonator filter. The filter,
designed using rigorous electromagnetic
simulations and fabricated using e-beam li-
thography, demonstrates 22 dB resonance
suppression yielding a 40.8 nm FSR.
CMQ3 • 10:45 a.m.
Multichannel Wavelength Conversion of
DPSK Signals Using Four-Wave Mixing in
Highly-Nonlinear Fiber without Cross-
Gain-Modulation Penalty,  Preetpaul
Devgan, Renyong Tang, Vladimir S.
Grigoryan, Prem Kumar; Northwestern
Univ., USA. We  demonstrate simultaneous
wavelength conversion of multiple DPSK
channels using four-wave mixing in highly-
nonlinear fiber. We achieve 20nm converter
bandwidth with 85% maximum efficiency.
Three 10Gb/s channels are converted with-
out cross-modulation penalty.
CMR3 • 10:45 a.m.
Photonic Crystal GaN Light Emitting Di-
ode, Taesung Kim, Aaron J. Danner, Kent
D. Choquette; Univ. of Illinois, USA. A pho-
tonic crystal GaN light emitting diode was
designed and fabricated. An enhancement
in the external quantum efficiency of ap-
proximately 30% for a device containing a
photonic crystal hole pattern was obtained.
QME3 • 10:45 a.m.
Strong-Coupling and Nonlinear Emis-
sion from a Quantum-Dot Photonic-
Crystal-Slab Nanocavity, J. R.
Hendrickson1, B. C. Richards1, J. Sweet1, S.
Mosor1, G. Khitrova1, H. M. Gibbs1, T. Yoshie2,
A. Scherer2, O. B. Shchekin3, D. G. Deppe3;
1Optical Sciences Ctr., Univ. of Arizona, USA,
2Electrical Engineering, Caltech, USA, 3Micro-
electronics Res. Ctr., Univ. of Texas at Aus-
tin, USA. An InAs quantum dot in a photo-
nic crystal nanocavity exhibits vacuum Rabi
splitting (strong coupling); a clear anti-cross-
ing is seen between the quantum dot transi-
tion and the nanocavity mode as the tem-
perature is scanned.
QMF3 • 10:45 a.m.   Invited
Nonlinear Absorption and Dispersion in
Fiber Coupled Silicon Photonic Crystal
Microresonators, Paul E. Barclay, Kartik
Srinivasan, Oskar Painter; Caltech, USA.
Two-photon absorption, free-carrier absorp-
tion and dispersion, and thermo-optic dis-
persion in high-Q, ultra-small mode volume,
photonic crystal cavities are studied experi-
mentally. Sub-nanosecond free-carrier life-
times, and optical bistablity at 100 µW cav-
ity input power are observed.
QME4 • 11:00 a.m.
Modified Spontaneous Emission and
Qubit Entanglement from Two Coupled
Quantum Dots in a Photonic Crystal
Nanocavity, Stephen Hughes; NTT Basic Res.
Labs, Japan. Spontaneous emission dynam-
ics of two dipole-coupled quantum dots in
a photonic crystal nanocavity are theoreti-
cally investigated. Strong exciton-cavity cou-
pling and dipole-dipole interactions are self-
consistently incorporated and are shown to
result in substantial qubit entanglement.
CMR4 • 11:00 a.m.
Colloid-Based Photonic Crystal for DFB
Organic Lasers and Two-Photon-Induced
Polymerization for Tunable DFB Lasers,
Kokou D. Dorkenoo, Stephane Klein, Alain
Fort, Alberto Barsella, Virginie Stortz; CNRS,
France. We propose two approaches for the
fabrication of DFB lasers in photo-
polymerizable materials. The gratings are
realized either by a periodic arrangement of
nanospheres or through two-photon poly-
merization of a variable-step grating for tun-
able lasers.
CMP4 • 11:00 a.m.
Novel Ring Cavity Resonators Incorpo-
rating Total Internal Reflection Mirrors
and Semiconductor Optical Amplifiers,
Doo Gun Kim, Jae Hyuk Shin, Cem Ozturk,
Jong Chang Yi, Youngchul Chung, Nadir
Dagli; Univ. of California at Santa Barbara,
USA. We  report fabrication and measure-
ments on novel ring resonators with the
multimode interference couplers, total inter-
nal reflection mirrors and semiconductor
optical amplifiers. Free spectral range and
on-off ratio are 244 GHz and 13 dB respec-
tively.
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CMM2 • 11:15 a.m.
Fundamental Mode in Index-Guided
Microstructured Optical Fibers: Long
Wavelength Properties, Stewart Wilcox1,
Lindsay C. Botten2, Carel M. de Sterke1, Ross
C. McPhedran1, Boris T. Kuhlmey1, David P.
Fussell1, Snjezana Tomljenovic-Hanic1;
1Univ. of Sydney, Australia, 2Univ. of Tech-
nology Sydney, Australia. Using a novel com-
putational method, the fundamental mode
in index-guided microstructured optical fi-
bers with genuinely infinite cladding is
shown to have no cut-off, but its area grows
rapidly when the wavelength crosses a tran-
sition region.
CMJ4 • 11:15 a.m.
High-Average-Power Picosecond Drive
Source for Photocathode Injectors, Alex
Dergachev1, Mikhail A. Yakshin1, Peter F.
Moulton1, Carsten Janke2, Marco Benetti2,
Thomas Ruchti2, Michelle Shinn3;  1Q-Peak
Inc., USA, 2Time-Bandwidth Products AG,
Switzerland, 3Thomas Jefferson Natl. Accel-
erator Facility, USA. We  report a diode-
pumped, picosecond MOPA system based
on passively mode-locked oscillator enabled
by SESAM® technology that produces > 20
W of average power at 532 nm.
CMK5 • 11:15 a.m.
Chirped-Pulse Frequency Conversion of
Ultrafast Pulses to the Deep-UV, Jeffrey
Wojtkiewicz, Kai Hudek, Charles G. Durfee;
Colorado School of Mines, USA. We report a
10-fold increase in energy in the generation
of ultrafast UV pulses through frequency
mixing in a hollow waveguide. The UV, blue
and IR pulses are characterized with a novel
transient-grating FROG apparatus.
CML4 • 11:15 a.m.
Yellow and Green Picosecond Pulse
Sources Using Frequency Doubling of Yb
Fiber Pumps in Periodically Poled
Waveguides, David A. Chestnut1, Sergei V.
Popov1, J.R. Taylor1, T.D. Roberts2;
1Femtosecond Optics Group, Imperial College
London, UK, 2AdvR, Inc., USA. 532-nm and
560-nm picosecond pulse sources are dem-
onstrated utilizing second-harmonic genera-
tion in periodically-poled KTP waveguides.
The pumps were based on ytterbium-doped
fiber systems, with wavelength extension to
1.12µm through Raman scattering in the yel-
low case.
CMN5 • 11:15 a.m.
Sub-Micron Thin Films of Lithium
Niobate Single Crystals Prepared by
Crystal Ion Slicing and Wafer Bonding,
Payam Rabiei1, Peter Guenter2;  1Univ. of
Southern California, USA, 2Swiss Federal Inst.
of Technology, Switzerland. Sub-micron thin
films of single crystal lithium niobate are
prepared by ion implantation and wafer
bonding. The thin film exhibit high crystal-
line quality and have identical optical and
electro-optical properties to bulk single crys-
tals.
CMO4 • 11:15 a.m.
MOVPE Grown Quantum Cascade Lasers:
Single Mode Operation and Structural
Quality, Richard Green1, Luke Wilson1,
Dmitry Revin1, Evgeny Zibik1, John
Cockburn1, Andrey Krysa2, Chun Mauw Tey2,
John Roberts2, Anthony Cullis2, Christian
Pflugl3, Werner Schrenk3, Gottfried Strasser3,
Peter Offermans4, Paul Koenraad4, J. H.
Wolter4;  1Dept. of Physics and Astronomy,
Univ. of Sheffield, UK, 2EPSRC Natl. Ctr. for
III-V Technologies, Univ. of Sheffield, UK,
3Zentrum fur Mikro- und Nano- strukturen,
Technische Univ. Wien, Austria, 4Eindhoven
Univ. of Technology, The Netherlands. We
report single longitudinal mode, T> 300K
operation of MOVPE-grown InGaAs/ AlInAs
DFB quantum cascade lasers. Structural in-
vestigation indicates the epitaxial quality of
the active region to be equivalent to high
performance MBE grown structures.
CMJ • High-Power 1 µ m
Lasers—Continued
CMK • High-Energy Pulse
Generation & Propagation—
Continued
CML • Waveguide
Frequency Conversion—
Continued
CMM • Photonic Crystal
Fibers II—Continued
CMN • Ferroelectric
Crystals and Applications—
Continued
CMO • Mid-Infared Quantum
Cascade Lasers—Continued
CMO5 • 11:30 a.m.
Surface Emission from MBE and MOVPE
Grown Quantum Cascade Lasers, Werner
Schrenk1, Christian Pflügl1, Maximilian
Austerer1, Sebastian Golka1, Gottfried
Strasser1, Richard P. Green2, Luke R. Wilson2,
Dmitry G. Revin2, Evgeny A. Zibik2, John W.
Cockburn2, C. M. Tey2, Andrey B. Krysa2,
John S. Roberts2, Antony Cullis2; 1Technische
Univ. Wien, Austria, 2Univ. of Sheffield, UK.
We report high power single mode surface
emission from second order distributed feed-
back quantum cascade lasers. Two different
laser materials are used for the lasers: MOVPE
grown InGaAs/InAlAs and MBE grown
GaAs/AlGaAs.
CMN6 • 11:30 a.m.
Polaritonic Bandgap Materials Fabri-
cated and Tested with Femtosecond La-
ser Machining and Polariton Imaging,
David W. Ward1, Eric R. Statz1, Keith A.
Nelson1, Kevin J. Webb2; 1MIT, USA, 2Purdue
Univ., USA. We  have fabricated photonic
bandgap materials for THz radiation, gener-
ated THz waves by impulsive stimulated
Raman scattering, and imaged the spatio-tem-
poral evolution of the fields within the struc-
tures with polariton imaging.
CMM3 • 11:30 a.m.
Nonlinear Properties of Hollow-Core
Photonic Band-Gap Fibers, Dimitre G.
Ouzounov1, Christopher J. Hensley1,
Alexander L. Gaeta1, Natesan Venkatara-
man2, Michael T. Gallagher2, Karl W. Koch2;
1Cornell Univ., USA, 2Corning Inc., USA. Our
measurements and modeling of two hollow-
core photonic band-gap fibers show that
glass contribution to the effective non-lin-
earity strongly depends on the fiber struc-
ture. We investigate wavelength dependence
of total fiber nonlinearity.
CML5 • 11:30 a.m.
Widely Tunable 2-Micron-Band Differ-
ence Frequency Generation in Direct-
Bonded Quasi-Phase-Matched LiNbO3
Ridge Waveguide,  Osamu Tadanaga,
Tsutomu Yanagawa, Yoshiki Nishida,
Hiroshi Miyazawa, Katsuaki Magari, Masaki
Asobe, Hiroyuki Suzuki; NTT Photonics Labs,
NTT Corp., Japan. We fabricate direct-bonded
quasi-phase-matched LiNbO3  ridge
waveguides for 2.3-micron-band difference
frequency generation. A 100-nm bandwidth
and a 100-%/W conversion efficiency are
obtained for the first time using a 0.937-mi-
cron pump and a 1.55-micron-band signal.
CMK6 • 11:30 a.m.
Ultraviolet Light Generation by Intense
Laser Filaments Propagating in Air, Ilya
S. Alexeev1, Antonio C. Ting1, Daniel F. Gor-
don1, Joseph R. Penano1, Phillip Sprangle1,
Eldridge C. Briscoe2;  1NRL, USA, 2Res. Sup-
port Instruments, USA. Sub-millimeter diam-
eter filaments can develop from laser self-
focusing in air. These filaments produce ul-
traviolet radiations in form of third harmon-
ics and frequency upshifting. Using high-
power laser we observed generation of third
harmonic radiation in air.
CMJ5 • 11:30 a.m.
Thermally-Edge-Controlled Slab Laser
for Inertial Fusion Energy and Applica-
tions,  Takashi Kurita1,2, Toshiyuki
Kawashima1,2, Tadashi Ikegawa1,2, Osamu
Matsumoto1,2, Ryo Yasuhara1,2, Takashi
Sekine1,2, Junji Kawanaka1, Noriaki
Miyanaga1, Masahiro Nakatsuka1, Yasukazu
Izawa1, Hirofumi Kan2, Yutaka Tsuchiya2,
Hiroyuki Furukawa3, Tadashi Kanabe4;
1Inst. of Laser Engineering, Japan,
2Hamamatsu Photonics K.K., Japan, 3Inst. for
Laser Technology, Japan, 4Graduate School
of Engineering, Univ. of Fukui, Japan. A
1053-nm thermally-edge-controlled slab la-
ser pumped by 800 kW peak power from
8,000 diode bars has been designed for the
HALNA project. 20 J pulse energy in 10 ns at
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QMD3 • 11:15 a.m.   Invited
Fault-Tolerant Quantum Dynamical
Decoupling, Daniel A. Lidar, Kaveh
Khodjasteh; Univ. of Toronto, Canada. We
introduce a method of decoherence control
via concatenated dynamical decoupling (DD)
pulses. These recursively nested DD pulse
sequences exhibit a fault-tolerance thresh-
old similar to that of concatenated quantum
error correcting codes.
CMP5 • 11:15 a.m.
Tunable Stop-Band Hollow Waveguide
Bragg Reflector with Tapered Air-Core
for Adaptive Dispersion-Compensation,
Yasuki Sakurai, Akihiro Matsutani, Fumio
Koyama; Tokyo Inst. of Technology, Japan.
We  propose a tunable stop-band hollow
waveguide Bragg reflector with variable ta-
pered air-core. We demonstrate the center-
wavelength tuning of over 1% and the stop-
band expansion up to 5 nm by changing a
tapered air-core thickness.
CMQ4 • 11:15 a.m.
Generation, Transmission and Wave-
length Conversion of an 80 Gbit/s RZ-
DBPSK-ASK Signal, Torger Tokle, Peter A.
Andersen, Yan Geng, Beata Zsigri,
Christophe Peucheret, Palle Jeppesen; Res. Ctr.
COM, Denmark. An 80 Gbit/s RZ-DBPSK-
ASK signal is generated using orthogonal
phase and amplitude modulation. We dem-
onstrate its transmission over an 80 km
SMF+DCF fibre span, and wavelength con-
version using FWM in a highly nonlinear PCF.
CMR5 • 11:15 a.m.
Progress in Printed Organic Electronics
and Hybrid Photovoltaics,  Yuka
Yoshioka1, Evan Williams1, Qi Wang2, David
Ginley2, Sean Shaheen2, Ghassan Jabbour1;
1Arizona State Univ., USA, 2Natl. Renewable
Energy Lab, USA. Patterning of conducting
polymers using ink jet printing, with con-
trolled surface oxidation reaction, yielding
variety of patterns with various grey scale
levels. Recent findings on hybrid (organic/
inorganic) nanothick solar cells and ways to
improve performance.
QME5 • 11:15 a.m.
High-Quality-Factor AlGaAs Optical
Microcavities for Atomic Cs and Semi-
conductor Quantum Dot Cavity QED Ex-
periments, Kartik Srinivasan1, Paul E.
Barclay1, Oskar Painter1, Andreas Stintz2,
Sanjay Krishna2; 1Caltech, USA, 2Ctr. for High
Technology Materials, Univ. of New Mexico,
USA. High-quality-factor (Q~104-105) AlGaAs
microdisks for atomic and semiconductor
quantum dot cavity QED experiments are
demonstrated. Cavities embedded with InAs/
InGaAs dots-in-a-well exhibit room-tempera-
ture pulsed lasing with thresholds <17µW.
Continuous wave operation at room-tem-
perature is also observed.
QMF4 • 11:15 a.m.
Nonlinear-Optical Spectral Transforma-
tions of a Two-Color Short-Pulse Laser
Field in a Photonic-Crystal Fiber, Aleksei
Zheltikov1, S. O. Konorov1, D. A. Akimov1, A.
A. Ivanov2, M. V. Alfimov2, M. Scalora3; 1Mos-
cow State Univ., Russian Federation, 2Ctr. of
Photochemistry, Russian Acad. of Sciences,
Russian Federation, 3Weapons Sciences Di-
rectorate, US Army Aviation and Missile
Command, Russian Federation. Femto-
second pulses of fundamental Cr: forsterite
laser radiation are used as a pump to tune
the frequency and transform the spectrum
of second-harmonic pulses through cross-
phase modulation and cross-modulation-in-
duced instability in a photonic-crystal fiber.
CMP • Optical Filtering—
Continued
CMQ • All-Optical
Regeneration and
Wavelength Conversion—
Continued
CMR • New Materials for
OLEDs and LEDs—
Continued
QMD • QELS Symposium on
Coherent and Quantum
Control I—Continued
QME • Resonant Cavity
Nano-Optics—Continued
QMF • Nonlinear Optics in
Microstructures—Continued
QMF5 • 11:30 a.m.
Biexciton Polariton Laser Emission in a
GaAs Microcavity, Leandro M. Moreira,
Ana P. Pereira, Juan C. Gonzalez, Franklin
M. Matinaga; UFMG, Brazil. Biexciton
polariton emission from GaAs SQW
microcavity were observed at 10K. This mode
appear 0.27 meV blueshifted from the lower
polariton branch, showing a laser like be-
havior, and also crossed polarizations for this
double mode.
QME6 • 11:30 a.m.
Purcell Factor Enhanced Scattering Effi-
ciency in Silicon Nanocrystal Doped Mi-
cro-Cavities, Tobias J. Kippenberg1, Anna
Tschebotareva2, Jeroen Kalkman2, Albert
Polman2, Kerry J. Vahala1;  1Caltech, USA,
2AMOLF Inst., The Netherlands. Scattering
induced by nano-particles in a microcavity
is investigated for the case of silicon
nanocrystal doped microtoroids and a sig-
nificant enhancement of scattering into the
originally doubly-degenerate cavity
eigenmodes is found, exceeding >99.42%.
CMQ5 • 11:30 a.m.
Investigation of Cascadability and Opti-
mum Inter-Regenerator Spacing in
Transmission with All-Optical 3R Regen-
eration, Giancarlo Gavioli, Vitaly Mikhailov,
Benn Thomsen, Polina Bayvel; Univ. College
London, UK. Transmission with all-optical 3R
regeneration is reported using a
reconfigurable fibre-loop to investigate the
impact of varying the inter-regenerator spac-
ing. 10Gb/s error-free transmission over
20000km of SMF was achieved with inter-
regeneration spacing range of 150-600km.
CMP6 • 11:30 a.m.   Invited
Tunable Transmission Filters Based on
Corrugated Sidewall Bragg Gratings in
Polymer Waveguides,  Lin Zhu, Yanyi
Huang, William Green, Amnon Yariv;
Caltech, USA. We fabricate different bandpass
filters based on polymeric waveguide grat-
ings by introducing phase shift defects and
integrating with a 3 dB MMI coupler. We
also use thermo-optic effects to dynamically
tune the designed filter.
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CMJ6 • 11:45 a.m.
Power Scaling of Diode End-Pumped
Nd:YAG Lasers via Multi-Segmented
Rods, Ralf Wilhelm, Denis Freiburg, Maik
Frede, Dietmar Kracht, Carsten Fallnich;
Laserzentrum Hannover, Germany. A
method for scaling end-pumped rod lasers
to high output powers by employing multi-
segmented crystals is presented. In first ex-
periments, an output power of 137W was
achieved with 52% optical-to-optical effi-
ciency.
CMK7 • 11:45 a.m.
Control and Manipulation of
Femtosecond Laser Filaments by the Use
of Vortex Phase Elements, Matthew K.
Fisher, Thomas H. Saunders, Matthew
Bubelnik, Eric G. Johnson, Craig W. Siders;
College of Optics and Photonics / CREOL,
USA. Diffractive optical elements, vortex
phase plates of varying charge, were used
as an effective method to control single and
multi-filament propagation of femtosecond
pulses in air. Application to few-cycle pulse
generation is demonstrated.
CML6 • 11:45 a.m.
Quasi-Phase Matched Difference-Fre-
quency Generator with Adhered Ridge
Waveguide Fabricated by Dry Etching
Method, Yuji Kato1, Yusuke Usui1, Hirochika
Nakajima1, Sunao Kurimura2, Masayuki
Motoya3, Futoshi Yamamoto4, Junichiro
Ichikawa4; 1Waseda Univ., Japan, 2Natl. Inst.
for Materials Science, Japan, 3Nihon Univ.,
Japan, 4Sumitomo Osaka Cement Co., LTD.,
Japan. We demonstrate 13 mm-long quasi-
phase-matched difference-frequency genera-
tion device with adhered ridge waveguides
fabricated by ECR-RIE dry etching method
in periodically poled Zn:LN. The obtained
SHG normalized conversion efficiency was
260%/Wcm2 in the telecommunication band.
CMM4 • 11:45 a.m.
Matched Photonic Bandgap Fiber and
Fiber Bragg Grating Dispersion for a
Totally In-Fiber Stretch Pulse Amplifica-
tion System, Libin Fu, Ian C. Littler, Ben-
jamin J. Eggleton; CUDOS, School of Physics,
Univ. of Sydney, Australia. By matching the
linear and cubic dispersion terms of photo-
nic bandgap fiber, using a crafted chirped
fiber Bragg grating, linear stretch pulse am-
plification to nearly ideal compression is
achieved in an all fiber system.
CMN7 • 11:45 a.m.
Investigation of Laser-Induced Damage
in KDP Crystals under Simultaneous
Exposure to Laser Harmonics, Raluca A.
Negres, Paul DeMange, Harry B. Radousky,
Stavros G. Demos; LLNL, USA. We investigate
the laser-induced damage behavior of KDP
and DKDP crystals under simultaneous multi-
wavelength irradiation as a function of laser
fluences to approximate conditions during
frequency conversion. Our results reveal
fundamental behaviors of damage initiation.
CMO6 • 11:45 a.m.
High Power λ  = 9 µm Quantum Cascade
Lasers,  Faugeras Clement1, Forget
Sébastien1, Sirtori Carlo1, Bengloan Jean-
Yves2, Parillaud Olivier2, Calligaro Michel2,
Giovannini Marcella3, Faist Jérôme3;  1Lab
Matériaux et Phénomènes Quantiques, Univ.
Paris VII, France, 2Thales Res. and Technolo-
gies, France, 3Inst. of Physics, Univ. of
Neuchâtel, Switzerland. We report high per-
formance InP-based quantum-cascade-lasers,
processed with electroplated-gold-layer to
improve heat dissipation. Devices with back-
facet high-reflection-coated show maximum
output power of 175mW at 40% duty cycle
at 300K and CW operation up to 270K.
CMJ • High-Power 1 µ m
Lasers—Continued
CMK • High-Energy Pulse
Generation & Propagation—
Continued
CML • Waveguide
Frequency Conversion—
Continued
CMM • Photonic Crystal
Fibers II—Continued
CMN • Ferroelectric
Crystals and Applications—
Continued
CMO • Mid-Infared Quantum
Cascade Lasers—Continued
12:00 p.m.–1:30 p.m. LUNCH BREAK
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QMD4 • 11:45 a.m.   Invited
Quantum Control and Transport of Bose-
Einstein Condensates, Mark G. Raizen;
Univ. of Texas at Austin, USA. We have con-
fined a condensate of rubidium atoms to a
single one-dimensional optical trap towards
realization of a quantum tweezer and are
studying quantum transport of a sodium
condensate in an optical lattice.
CMQ6 • 11:45 a.m.
All-Optical Regenerator Based on XPM-
Induced Wavelength Shift in Highly-Non-
linear Fiber at 40 Gb/s, Jun Suzuki, Takuo
Tanemura, Kazuro Kikuchi; Res. Ctr. for
Advanced Science and Technology, Univ. of
Tokyo, Japan. We demonstrate regeneration
of a 40-Gb/s signal using an all-optical re-
generator based on the XPM-induced wave-
length shift in a highly-nonlinear fiber. The
noise variance is successfully reduced and
the Q-factor is improved by 0.7 dB.
CMR6 • 11:45 a.m.
Red Organic Light-Emitting Diode with
Non-Doping DCM as Emitter,  Gong
Qihuang, Zhengang Liu, Zhijian Chen; Pe-
king Univ., China. A new kind of non-dop-
ing red OLED was fabricated, using partially
conjugated PPV as hole-transport material
and non-doping DCM as emitter. The new
OLED shows good performance of pure red
luminescence.
QME7 • 11:45 a.m.
Controlled Energy Transfer between
Two Nano Emitters via Shared High-Q
Optical Modes in a Microsphere Resona-
tor, Stephan Goetzinger1, Andrea Mazzei2,
Leonardo de S. Menezes2, Oliver Benson2,
Vahid Sandoghdar3; 1E.L. Ginzton Lab, USA,
2Humboldt Univ. of Berlin, Germany, 3Lab
of Physical Chemistry, Switzerland. We
present an experiment where a single
nanoparticle can be coupled under con-
trolled conditions to the high-Q modes of a
microsphere resonator. These modes are
then used to mediate an energy transfer be-
tween two nanoparticles.
QMF6 • 11:45 a.m.
Polarization Controlled Parametric Os-
cillation in Quasi-One-Dimensional
Microcavities, G. Dasbach1, C. Diederichs1,
J. Tignon1, C. Ciuti1, Ph. Roussignol1, C.
Delalande1, M. Bayer2, A. Forchel3;  1Ecole
Normale Superieure, France, 2Univ.
Dortmund, Germany, 3Technische Physik,
Univ. Würzburg, Germany. Parametric
polariton scattering is studied in quasi-one-
dimensional microcavities. Polarization
splittings on the order of the polariton
linewidth give rise to polarization selective
parametric scattering. We demonstrate the
inversion of linear polarization via paramet-
ric oscillation.
CMQ • All-Optical
Regeneration and
Wavelength Conversion—
Continued
CMR • New Materials for
OLEDs and LEDs—
Continued
QMD • QELS Symposium on
Coherent and Quantum
Control I—Continued
QME • Resonant Cavity
Nano-Optics—Continued
QMF • Nonlinear Optics in
Microstructures—Continued
12:00 p.m.–1:30 p.m. LUNCH BREAK
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1:30 p.m.–3:15 p.m.
CMS • High-Efficiency
Solid-State Lasers
Dietmar Kracht; Laser
Zentrum Hannover e.V.,
Germany, Presider
1:30 p.m.–3:15 p.m.
CMT • LED Packaging and
Mid-IR Devices
Christian Wetzel;
Rensselaer Polytechnic
Inst., USA, Presider
1:30 p.m.–3:15 p.m.
CMU • Raman and Other χ 3
Effects
Robert Fisher; R. A. Fisher
Associates, USA, Presider
1:30 p.m.–3:15 p.m.
CMV • Applications of
Photonic Crystal Fibers
Tim Birks; Univ. of Bath,
UK, Presider
1:30 p.m.–3:15 p.m.
CMW • Periodically Poled
and Domain Engineered
Materials
Sakellaris Mailis;
Optoelectronics Res. Ctr.,
UK, Presider
1:30 p.m.–3:15 p.m.
CMX • High Power
Semiconductor Lasers
Joseph Abeles; Sarnoff
Corp., USA, Presider
CMS1 • 1:30 p.m.   Invited
Self-Imaging Waveguide Lasers,  Iain
McKinnie; Coherent Technologies, Inc., USA.
Self-imaging waveguide technology offers
the high efficiency and brightness of a fiber
laser, combined with higher-pulse energies
available from bulk lasers. This paper de-
scribes performance trades, latest data for
>100 W operation, and power-scaling po-
tential.
CMT1 • 1:30 p.m.   Tutorial
High-Power LED Packaging,  Robert
Karlicek, USA. High power LEDs use large
chips dissipating between 1 and 10W. This
tutorial will review advances in power LED
chips, packaging materials, assembly meth-
ods and reliability requirements for these
high performance packages.
Bob Karlicek has over 24 years of experi-
ence in the research, development and
manufacturing of opto-electronic devices
with corporations, including AT&T Bell Labs,
EMCORE, General Electric, Gore Photonics
and Microsemi. At Bell Labs, he performed
basic research on epitaxial growth technol-
CMU1 • 1:30 p.m.
20 dB on-off Raman Amplification in Sili-
con Waveguides, Varun Raghunathan,
Ozdal Boyraz, Bahram Jalali; Univ. of Cali-
fornia, Los Angles, USA. We  report on-off
optical gains of 20dB in silicon-on-insulator
waveguides. Free carrier and two photon
absorption of 4dB is measured indicating an
intrinsic Raman gain of 24dB.
CMV1 • 1:30 p.m.
All-Fiber Integrated, Kilowatt Level,
Subpicosecond Chirped Pulse Ytterbium
Amplification System Using an Aircore
Photonic Bandgap Fiber,  Richard E.
Kennedy, J. R. Taylor; Imperial College, UK.
All-fiber integrated chirped pulse amplifica-
tion at 1.06µm using an aircore photonic
bandgap fiber is demonstrated. The system
output pulses have a peak power of 2.3kW
and duration of 740fs.
CMX1 • 1:30 p.m.
Narrow-Linewidth, High-Power 1556-nm
Slab-Coupled Optical Waveguide Exter-
nal-Cavity Laser, Paul W. Juodawlkis, Ja-
son J. Plant, Frederick J. O’Donnell, Leo J.
Missaggia, Robin K. Huang, Joseph P.
Donnelly; MIT Lincoln Lab, USA. We dem-
onstrate an external-cavity laser comprised
of a novel InGaAsP/InP curved-channel slab-
coupled optical waveguide amplifier and a
fiber Bragg-grating. The laser exhibits a tech-
nical-noise-limited linewidth of 130 kHz with
88-mW output power at 1556 nm.
CMX2 • 1:45 p.m.
Theoretical and Experimental Study of
Improved Catastrophic Optical Damage
Performance in 830nm High Power La-
sers with Non-Absorbing Mirrors, Mark
Silver, Olek P. Kowalski, Iain Hutchinson,
Xuefeng Lui, Stewart D. Mcdougall, John H.
Marsh; Intense, UK. We carry out a theoreti-
cal and experimental study on the improve-
ment in catastrophic optical damage of
830nm lasers with non-absorbing mirrors. We
find a three-fold increase in COD optical
power level compared to conventional la-
sers.
CMW2 • 1:45 p.m.
Domain Inversion and Optical Damage
in Zn Doped Near-Stoichiometric
Lithium Niobate Crystal,  Somu
Kumaragurubaran, Shunji Takekawa,
Masaru Nakamura, Sarveswaran
Ganesamoorthy, Kazuya Terabe, Kenji
Kitamura; Natl. Inst. for Materials Science,
Japan. The electric field to invert the do-
main in Zn-doped near-stoichiometric
LiNbO3 varies with Zn concentration. Inver-
sion is accomplished with low field of 1.4kV/
mm at 2mol% doping where the optical dam-
age resistance of the crystal enhances.
CMV2 • 1:45 p.m.
High Efficiency Continuous-Wave Holey-
Fiber Raman Laser, John C. Travers, S. V.
Popov, J. R. Taylor; Imperial College, UK. A
linear-cavity totally-fiber-integrated continu-
ous-wave holey-fiber Raman laser, with short,
100m, length of holey-fiber as the gain me-
dium, is reported. Slope efficiencies of up
to 77%, thresholds of 2.7W and output pow-
ers of 3.6W are achieved.
CMU2 • 1:45 p.m.
Design and Fabrication of L5 Photonic
Band Gap Nanocavities for Stimulated
Raman Amplification in Monolithic Sili-
con, Xiaodong Yang, Jun Yan, Chee Wei
Wong; Columbia Univ., USA. The concept,
design and fabrication of L5 photonic crys-
tal nanocavities for stimulated Raman am-
plification in monolithic silicon is suggested
for the first time. Specific ultrahigh Q/Vm
nanocavities are presented towards signifi-
cant on-chip silicon Raman amplification.
CMW1 • 1:30 p.m.
Fabrication of Periodically Poled Sto-
ichiometric Lithium Tantalate, Sunao
Kurimura1, Nan Ei Yu1, Yoshiyuki Nomura1,
Masaru Nakamura1, Kenji Kitamura1,
Tetsumi Sumiyoshi2; 1Natl. Inst. for Materi-
als Science, Japan, 2Cyber Laser, Inc, Japan.
Periodical poling process in stoichiometric
lithium tantalate is described. Appropriate
poling parameters allow high uniformity of
domain structures along the length and the
depth, leading to high efficiency and ex-
tended effective aperture.
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1:30 p.m.–3:30 p.m.
QMG • QELS Symposium on
Coherent and Quantum
Control II
TBA, Presider
1:30 p.m.–3:15 p.m.
QMH • Nanoplasmonics I
Mark I. Stockman; Georgia
State Univ., USA, Presider
1:30 p.m.–3:15 p.m.
QMI • Nonlinear Guided
Waves
J. Stewart Aitchison; Univ.
of Toronto, Canada,
Presider
1:30 p.m.–3:00 p.m.
CMY • Wavelength Agile
Devices
G. Alan Vawter; Sandia
Natl. Lab, USA, Presider
1:30 p.m.–3:00 p.m.
CMZ • Optical Clock
Recovery
Chris J. K. Richardson;
Univ. of Maryland, USA,
Presider
QMG1 • 1:30 p.m.   Invited
Shaped Laser Pulses Acting as Photonic
Reagents, Herschel Rabitz; Princeton Univ.,
USA. Shaped ultrafast laser pulses acting as
photonic reagents are used to manipulate a
broad variety of quantum dynamics phenom-
enon. The principles involved are discussed
including the prospects for the future use of
photonic reagents.
CMY1 • 1:30 p.m.
Optical Microfiber Loop Resonator,
Misha Sumetsky, Yury Dulashko, John M.
Fini, Arturo Hale; OFS Labs, USA. We dem-
onstrate a microloop resonator created from
the subwavelength-diameter microfiber in
free space. The resonator was tuned to ex-
hibit Q-factor 15000 and to the critical cou-
pling regime with the magnitude of trans-
mission oscillations 34 dB.
CMZ1 • 1:30 p.m.
180-Gb/s Clock Recovery Using a Multi-
Section Gain-Coupled Distributed Feed-
back Laser, Inwoong Kim, Cheolhwan Kim,
Guifang Li, Patrick LiKamWa; College of
Optics & Photonics/CREOL & FPCE, Univ. of
Central Florida, USA. 180-Gb/s all-optical
clock recovery has been demonstrated by
using a self-pulsing multi-section gain-
coupled distributed feedback laser. This
clock recovery scheme has a jitter less than
0.4 ps over a dynamic range of 7dB.
QMH1 • 1:30 p.m.
Gold Bowtie Nanoantennas: Improving
the Mismatch between Light and
Nanoscale Objects, P. James Schuck, David
P.  Fromm, W. E. Moerner, Arvind
Sundaramurthy, Gordon Kino; Stanford
Univ., USA. Using two-photon-excited pho-
toluminescence of Au, local intensity en-
hancement factors for “bowtie”
nanoantennas have been experimentally
determined for the first time. Enhancements
> 103 occur for 20 nm gap bowties, in good
agreement with theoretical simulations.
QMI1 • 1:30 p.m.
Amplification of Femtosecond Filament,
André Mysyrowicz1, Josselin Philip1, Ciro
D’Amico1, Aurélie Jullien1, Gilles Cheriaux1,
Michel Franco1, Arnaud Couairon2, Bernard
Prade1; 1Lab. d’Optique Appliquée, France,
2Ctr. de Physique Théorique, France. We
study the formation of femtosecond filaments
in an amplifying medium (Ti : Sa). Subthresh-
old onset of filamentation as well as flux
amplification without fragmentation is ob-
served, in good agreement with simulations.
QMI2 • 1:45 p.m.
Dependence of Multiple Filamentation
on Beam Ellipticity, Taylor D. Grow,
Alexander L. Gaeta; Cornell Univ., USA. We
experimentally investigate the effects of
beam ellipticity on multiple filamentation.
For high ellipticities the beam breaks into
bands and filaments as the power is in-
creased, and numerical simulations are in
qualitative agreement.
QMH2 • 1:45 p.m.
Enhanced Optical Fields and Mixing of
Trapped Plasmons in Reproducibly En-
gineered Spherical Nano-Cavities, Tim A.
Kelf1, Yoshihiro Sugawara1,2, Jeremy
Baumberg1, Mamdouh Abdelsalam1, Phil
Bartlett1;  1Southampton Univ., UK, 2Japan
Society for the Promotion of Science, Japan.
Metal nano-scale spherical voids embedded
in thin films exhibit strong plasmon reso-
nances that are tuneable using structural
parameters of our 3-D assembly process.
Localised void plasmons possessing large
field enhancements strongly couple to inci-
dent light.
CMZ2 • 1:45 p.m.
A Novel 40 Gb/s NRZ All-Optical Clock
Recovery, Giampiero Contestabile1, Nicola
Calabretta1, Ernesto Ciaramella1, Marco
Presi2;  1Scuola Superiore Sant’Anna Pisa,
Italy,  2Univ. di Pisa, Italy. We  experimen-
tally demonstrate 40 GHz all-optical clock
recovery from a common 40 Gb/s NRZ sig-
nal. We first exploit a non-linear optical pre-
processor and then use a semiconductor-
assisted Fabry-Peròt Filter (FPF) for clock
extraction.
CMY2 • 1:45 p.m.
Vertically-Coupled MEMS Microdisks for
Tunable Optical Delays and Dynamic
Dispersion Compensation, Ming-Chang
M. Lee1, Ming C. Wu2; 1Univ. of California at
Los Angeles, USA, 2Univ. of California at Ber-
keley, USA. Rapidly tunable chromatic dis-
persion is realized by vertically-coupled
microdisk resonators with MEMS-actuated
deformable waveguides. Group delays (27
to 65 ps) and dispersions (185 to 1200 ps/
nm) are continuously tuned by voltage (<
35V).
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Continued
CMX • High Power
Semiconductor Lasers—
Continued
ogy for opto-electronic devices, moving later
into supervising the transfer of new tech-
nologies to manufacturing. After 16 years at
Bell Labs, he joined EMCORE to lead a team
that developed high-brightness LED devices.
Dr. Karlicek helped to form GELcore, a joint
venture of General Electric Lighting and
EMCORE. At GELcore, he formed and led
the technology team to develop high-bright-
ness LEDs, advanced phosphors and new
packaging technologies for advanced illu-
mination applications. His work at Gore
Photonics focused on the development and
manufacturing of VCSELs. At Microsemi, he
managed LED packaging and applications
development. Dr. Karlicek founded
NewRadiant to support the growing market
addressed by high-brightness LEDs. Dr.
Karlicek holds a B.S. in chemistry from
Elmhurst College and a Ph.D. in physical
chemistry from the University of Pittsburgh.
He has published over 40 papers and holds
17 U.S. patents.
CMS2 • 2:00 p.m.
Yb:NaGd(WO4)2 Tunable Solid-State Laser
Operation with Ti:Sapphire and Diode
Laser Pumping, J. Johannsen1, M. Mond1,
K. Petermann1, G. Huber1, L. Ackermann2,
D. Rytz2, C. Dupre2, M. D. Serrano3, F.
Esteban-Betegon3, C. Cascales3, C. Zaldo3, M.
Rico4, J. Liu4, U. Griebner4, V. Petrov4; 1Inst.
für Laser-Physik, Germany, 2FEE, Germany,
3Inst. de Ciencia de Materiales de Madrid,
Spain,  4Max-Born-Inst., Germany. Room
temperature laser operation near 1030 nm
of Yb3+ in the disordered crystal NaGd(WO4)2
with slope efficiencies exceeding 30%, out-
put powers more than 300 mW, and tuning
from 1016 to 1049 nm are demonstrated.
CMU3 • 2:00 p.m.
Raman-Mediated Pulsed Amplification in
Silicon Wires, Xiaogang Chen1, Nicolae C.
Panoiu2, Richard M. Osgood1; 1Dept. of Elec-
trical Engineering, Columbia Univ., USA,
2Dept. of Applied Physics, Columbia Univ.,
USA. We present the first full theoretical study
of pulsed stimulated Raman scattering in sili-
con wires. Free carrier and two-photon ab-
sorption effects are included. Raman ampli-
fication and pulse interaction are also dis-
cussed.
CMV3 • 2:00 p.m.
Large Mode Area Nd-Doped Single
Transverse Mode Dual Wavelength
Microstructured Fiber Laser (MFL) , Pe-
ter Glas1, Dorit Fischer1, Mathias Moenster1,
Rumen Iliew2, Christoph Etrich2, Michael
Kreitel3, L.-E. Nilson4, R. Köppler5, G.
Steinmeyer1;  1Max-Born-Inst., Germany,
2Friedrich Schiller Univ., Germany, 3F & T
Fibers and Technology GmbH, Germany,
4ACREO AB, Sweden, 5Heraeus Quarzglas
GmbH & Co. KG, Germany. We demonstrate
a MFL with a single 5-air-hole annulus yield-
ing a 280-mW output power at 52% slope
efficiency. This high efficiency is attributed
to a novel doping-process and a special de-
sign of the MFL.
CMW3 • 2:00 p.m.
Nanodomain Engineering in Two-Di-
mensional χ (2) Nonlinear Photonic Crys-
tal on Bulk Lithium Niobate, Chao-Hung
Lin1, L. H. Peng2, L. F. Lin2, H. C. Liu2, A. H.
Kung3, Jenq-Yang Chang1, Y. H. Chen2, C.
D. Lin2; 1Inst. of Optical Sciences, Natl. Cen-
tral Univ., Taiwan Republic of China, 2Inst.
of Electro-optical Engineering and Dept. of
Electrical Engineering, Natl. Taiwan Univ.,
Taiwan Republic of China, 3Inst. of Atomic
and Molecular Sciences, Academia Sinica,
Taiwan Republic of China. Four-to-six fold
rotation-symmetry with sub-µm-domain is
observed in PPLN. Depth-resolved pyroelec-
tric-microscopy analysis indicates the 2-D-
confinement of inverted domains is ascribed
to selective nucleation and minimized fringe-
field effect by flattened polystyrene spheres
on the surface.
CMW • Periodically Poled
and Domain Engineered
Materials—Continued
CMX3 • 2:00 p.m.
Super-High Power Density, Single Mode
980nm Pump Lasers with Weak Tem-
perature Dependence, Wei Gao, Zuntu Xu,
Al Nelson, Kejian Luo, Lisen Cheng, Tom
Yang, Andre Mastrovito; Axcel Photonics
Inc., USA. A super-high power density, 980
nm, single spatial mode pump laser is re-
ported. The lasers show COD-free at
2000mW and high characteristic temperature
coefficient of 177 K in a wide temperature
range of 25-85°C.
CMX4 • 2:15 p.m.
High-Brightness, High-Efficiency 940-
980nm InGaAs/AlGaAs/GaAs Broad
Waveguide Diode Lasers, Zuntu Xu, Wei
Gao, Lisen Cheng, Al Nelson, Kejian Luo,
Andre Mastrovito, Tom Yang; Axcel
Photonics Inc., USA. High brightness, weak
temperature dependence, InGaAs/AlGaAs/
GaAs broad waveguide lasers with 100-µm
aperture are presented. A record high CW
output power of 15W and a high slope effi-
ciency of 1.0 W/A were achieved at 25°C.
CMW4 • 2:15 p.m.
Visible-Light-Induced Tenfold Reduction
of the Electric Field Required for Ferro-
electric Domain Nucleation in MgO-
Doped Lithium Niobate, C. E. Valdivia1,
C. L. Sones1, S. Mailis1, R. W. Eason1, M. C.
Wengler2, K. Buse2; 1Univ. of Southampton,
UK, 2Univ. of Bonn, Germany. An order of
magnitude reduction in the electric field re-
quired for ferroelectric domain nucleation is
observed in MgO-doped lithium niobate crys-
tals using focused visible light from an Ar-
ion laser.
CMV4 • 2:15 p.m.
All-Fiber Single-Mode Hollow-Core Gas
Cells for Stimulated Raman Scattering
and Laser Frequency Stabilization, Fetah
Benabid, Francois Couny, Jonathan Knight,
Tim Birks, Philip Russell; Univ. of Bath, UK.
We report all-fiber systems using gas-filled
hollow-core-PCF hermetically spliced to stan-
dard-single-mode fiber with low insertion-
loss. Two all-fiber devices are reported:
quasi-CW Raman converter and low-noise
laser frequency stabilizer.
CMU4 • 2:15 p.m.
1.8 Micron Continuous-Wave Raman La-
ser, Lei S. Meng, David K. Neumann, Jay K.
Brasseur; Directed Energy Solutions, USA. A
diode-pumped, far-off-resonance cw Raman
laser emitting at 1.8 micron is reported. Pro-
ducing tunable and narrow-linewidth laser
light, CW Raman laser is an attractive laser
source at near and mid-infrared.
CMS3 • 2:15 p.m.
Near Quantum-Efficiency Limited Oscil-
lation of Yb:YAG Laser at Room Tempera-
ture, Shinichi Matsubara, Tsutomu Ueda,
Tetsuji Takamido, Sakae Kawato, Takao
Kobayashi; Fukui Univ., Japan. Nearly quan-
tum limited, efficient cw laser oscillation of
Yb:YAG has been realized at room tempera-
ture with the optical-to-optical efficiency of
89 % for the absorbed pump power.
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QMG • QELS Symposium on
Coherent and Quantum
Control II—Continued
QMH • Nanoplasmonics I—
Continued
QMI • Nonlinear Guided
Waves—Continued
CMY • Wavelength Agile
Devices—Continued
CMZ • Optical Clock
Recovery—Continued
QMG2 • 2:00 p.m.   Invited
Interpreting Learning Control of Molecu-
lar Fragmentation, Thomas C. Weinacht;
SUNY Stony Brook, USA. This presentation
will focus on progress toward uncovering
the physical mechanisms underlying control
in a series of closed loop molecular frag-
mentation experiments using shaped ultrafast
laser pulses.
CMY3 • 2:00 p.m.
Reconfigurable Wavelength-Selective
Reflector Consisting of Coupled Poly-
meric Microring Resonators,  Jacob
Scheuer1, George T. Paloczi2, Amnon Yariv2,
Cheng Zhang3, Larry R. Dalton4; 1Ctr. for the
Physics of Information, Caltech, USA, 2Dept.
of Applied Physics, Caltech, USA, 3Pacific
Wave Industries, Inc., USA, 4Dept. of Chem-
istry, Univ. of Washington, USA. We propose
and demonstrate a novel reconfigurable
wavelength-selective reflector for planar
lightwave technology based on coupled
microring resonators. Narrow-band reflection
and strong side-lobe suppression are dem-
onstrated in an optical polymer device us-
ing the Vernier effect.
CMZ3 • 2:00 p.m.
80 Gb/s Optical Clock Recovery Using
Two-Photon Absorption, Reza Salem1,
Gaston E. Tudury2, Timothy U. Horton3, Gary
M. Carter2, Thomas E. Murphy1;  1Univ. of
Maryland, USA, 2Univ. of Maryland, Balti-
more County, USA, 3Lab for Physical Sciences,
USA. We  report a polarization-insensitive
optical clock recovery system that uses two-
photon absorption in a silicon photodiode
to synchronize a 10GHz optical clock to an
80 Gb/s RZ data signal.
QMH3 • 2:00 p.m   Invited
Design and Implementation of a Stand-
Alone Raman-Based All-Optical
Nanosensor, Naomi Halas; Rice Univ., USA.
We have designed, fabricated and optimized
an all-optical nanosensor that utilizes sur-
face-enhanced Raman scattering (SERS) com-
bined with a molecular interface to selec-
tively probe local, in vivo environments.
QMI3 • 2:00 p.m.
Phase Transition in the Filament Genera-
tion Process in a Kerr Medium, Martin
Centurion, Ye Pu, Mankei Tsang, Demetri
Psaltis; Caltech, USA. We observed a phase
transition in the rate of filament formation
with increasing laser pulse power at the onset
of conical emission from the filaments. Ex-
perimental and numerical results are pre-
sented.
QMI4 • 2:15 p.m.
Near-Field Imaging of Short Pulse Dy-
namics in Nonlinear Planar Silica
Waveguides, Yoav Linzon1, Iftach Ilsar1,
Dima Cheskis1, Shimshon Bar-Ad1, Roberto
Morandotti2, Stewart Aitchison3;  1School of
Physics and Astronomy, Israel, 2INRS-Energie
et Materiaux, Univ. Quebec, Canada, 3Univ.
of Toronto, Canada. Imaging by a simpli-
fied near-field scanning optical microscope
and numerical simulations reveal the com-
plex spatiotemporal dynamics during the
propagation of 60-fs pulses in nonlinear pla-
nar silica waveguides, in the anomalous dis-
persion regime.
CMZ4 • 2:15 p.m.
Timing Jitter Analysis for Clock Recov-
ery Circuits Based on an Optoelectronic
Phase-Locked Loop (OPLL), Darko Zibar,
Jesper Mørk, Leif Katsuo Oxenløwe, Michael
Galili, Anders Thomas Clausen; Res. Ctr.
COM, Denmark. Timing jitter of an OPLL
based clock recovery is investigated. We
demonstrate how loop gain, input and VCO
signal jitter, loop filter bandwidth and a loop
time delay influence jitter of the extracted
clock signal.
CMY4 • 2:15 p.m.
622Mbps Testing of an 8-Channel Hyper-
fine WDM Demux with ~ 3 GHz Channel
Spacing, Shijun Xiao, Andrew M. Weiner;
Purdue Univ., USA. We demonstrate an 8-
channel ~ 3 GHz-spaced wavelength demux
in Hyperfine WDM (HWDM) experiments
with 622Mbps (OC-12) transmission using a
virtually-imaged phased-array (VIPA) wave-
length demultiplexer. We achieve low power
penalties < 0.5dB from channel crosstalk.
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CMS4 • 2:30 p.m.
946-nm Nd:YAG Laser Under Ground-
State Direct Diode-Pumping at 869 nm,
Stefan Bjurshagen1, Fredrik Laurell1, Ralf
Koch2, Hanna J. Hoffman3;  1Royal Inst. of
Technology, Sweden, 2Acreo AB, Sweden,
3Spectra-Physics Lasers, USA. We have dem-
onstrated, what we believe is for the first
time, direct diode-pumping at 869 nm into
the emitting level of a quasi-three-level
Nd:YAG laser operating at 946 nm.
CMT2 • 2:30 p.m.
Improved Light Extraction from LEDs
Utilizing Nonplanar Dielectric Layers
from Shadow Mask Deposition, Thomas
R. Nelson1, Sarah B. Blickenstaff1, James E.
Ehret1,2; 1AFRL, USA, 2Electro-Optics Program,
Univ. of Dayton, USA. We demonstrate im-
proved emission from LEDs and resonant-
cavity LEDs (RC-LEDs) via shadow mask
deposited nonplanar dielectric layers. We
review the shadow mask deposition method,
and present detailed studies comparing de-
vices with and without such layers.
CMU5 • 2:30 p.m.
Transition between Parametric and
Raman Oscillation in High-Q Silica Tor-
oidal Microcavities, Bumki Min, Lan Yang,
Tobias Kippenberg, Kerry Vahala; Caltech,
USA. A controlled and reversible transition
between parametric and Raman oscillation
in a high-Q silica toroidal microcavity is dem-
onstrated. By changing cavity loading and
frequency detuning, parametric or Raman
oscillation can be accessed.
CMV5 • 2:30 p.m.
Short-Term Spectral Stability of Super-
Continuum Source Using Noise-Like
Pulses Generated from an EDF Laser,
Md. S. Khan1, Noboru Uehara1, Mamoru
Ichimura1, Hiroshi Moriyama1,2, Yuichi
Takushima2, Yusuke Mizuno2;  1Santec
Corp., Japan, 2Res. Ctr. for Advanced Sci-
ence and Technology, Univ. of Tokyo, Ja-
pan. We experimentally investigate shot-
term spectral stability of supercontinuum
sources. We show that a supercontinuum
source using noise-like pulses generated
from an EDF fiber laser achieves excel-
lent stability within ±0.05dB in the almost
entire wavelength range.
CMW5 • 2:30 p.m.
Real-Time Diagnostic of the Defect-Do-
main Wall Interaction in LiNbO3 During
Domain Inversion, Christian Sandmann,
Penn Tafon, Volkmar Dierolf; Lehigh Univ.,
USA. In-situ optical spectroscopy of rare earth
defects with a confocal luminescence micro-
scope allows the real time observation of
domain inversion with a spatial resolution
limited by the diffraction limited spot size.
CMX5 • 2:30 p.m.
980nm High Power Index-Guided
(Phase) Coherent Parabolic Bow-Tie La-
ser Arrays,  D. Masanotti, F. Causa, J.
Sarma; Univ. of Bath, UK. The theoretical
and experimental characterisation of high
power, coherent laser arrays are presented.
Optical output powers in excess of 2.8W/
facet are achieved in a nearly-diffraction-lim-
ited beam, measured without lenses, corre-
sponding to 275MWcm-2srad-1 brightness.
CMS • High-Efficiency
Solid-State Lasers—
Continued
CMT • LED Packaging and
Mid-IR Devices—Continued
CMU • Raman and Other χ 3
Effects—Continued
CMV • Applications of
Photonic Crystal Fibers—
Continued
CMX • High Power
Semiconductor Lasers—
Continued
CMW • Periodically Poled
and Domain Engineered
Materials—Continued
CMX6 • 2:45 p.m.
Coherent Semiconductor Amplifier Ar-
ray, Gilmore J. Dunning, Monica L. Minden;
HRL Labs, LLC, USA. Fiber-coupled semicon-
ductor amplifiers form a coherent laser ar-
ray. We have demonstrated an architecture
that maintains brightness when scaled to
higher powers through phase and frequency
self-locking of seven diodes.
CMW6 • 2:45 p.m.
Efficient Quasi-Phase Matching in Peri-
odically Twinned Quartz,  Masaki
Harada1, Ken-ichi Muramatsu1, Sunao
Kurimura2, Nan Ei Yu2, Kenji Kitamura2;
1Nikon Corp., Japan, 2Natl. Inst. for Materi-
als Sceience, Japan. We demonstrate 3rd-or-
der QPM SHG in periodically-twinned quartz
under tight focusing condition of a Nd:YAG
laser. Owing to large temperature bandwidth,
stable and efficient green light of 31 mW
was obtained without temperature control.
CMV6 • 2:45 p.m.
Bending-Insensitive Single-Mode Hole-
Assisted Fibers with Reduced Splice Loss,
Yukihiro Tsuchida, Kunimasa Saitoh,
Masanori Koshiba; Hokkaido Univ., Japan.
We propose a novel type of bending-insen-
sitive single-mode hole-assisted fiber with a
mode field diameter of 9.3 µm and a bend-
ing loss of 0.011 dB/turn at 1.55 µm for bend-
ing diameter of 10 mm.
CMU6 • 2:45 p.m.
All-UV Time-Resolved CARS,  M.
Mehendale1, J. Giordmaine1, E. Gatzo-
giannis1, A. Dogariu2, G. Beadie3, W. S. War-
ren1, M. O. Scully4; 1Princeton Univ., USA,
2NEC Labs, USA, 3NRL, USA, 4Texas A & M
Univ., USA. Time-resolved, coherent anti-
Stokes Raman scattering from internal vibra-
tions in calcite is reported with all the wave-
lengths in the ultraviolet. Two-photon ab-
sorption, excitation-dependent dephasing
times, and a comparison of ultraviolet and
visible efficiencies are described.
CMT3 • 2:45 p.m.
A Novel Mid-Infrared Light Emitting De-
vice, Fritz Weik1, Jen W. Tomm1, Regine
Glatthaar2, Uwe Vetter2, Jan König2, Joachim
Nurnus2, Markus Grau3, Ralf Meyer3, Markus
C. Amann3, Bernd Spellenberg4, Michael
Bassler4;  1Max-Born-Inst., Germany,
2Fraunhofer Inst. Physikalische Messtechnik,
Germany,  3Technische Univ. München,
Walter Schottky Inst., Germany, 4Thermo-
sensorik GmbH, Germany. A new cw light
source for the mid-infrared with output pow-
ers exceeding 1 mW is described. It is based
on an optically pumped narrow gap semi-
conductor. For efficient light extraction
optimised surface structure is adopted.
CMS5 • 2:45 p.m.
Optimized Pumping of Nd:YVO4 with
Polarization-Insensitive Absorption for
High Power Applications,  Louis Mc
Donagh1, Ralf Knappe2, Achim Nebel2, Rich-
ard Wallenstein1;  1Technische Univ.
Kaiserslautern, Germany, 2Lumera Laser
GmbH, Germany. We present a method of
pumping Nd:YVO4 for high power applica-
tions, providing insensitivity to pump polar-
ization state and optimal handling of the
thermal load. A high power oscillator and
its thermal lensing characteristics are inves-
tigated.
NOTES75 CLEO/QELS and PhAST  2005, May 22–May 27, 2005 •  Baltimore Convention Center, Baltimore, Maryland
CLEO QELS QELS
Monday
, May 23
ROOM 337 ROOM 338 ROOM 339 ROOM 340 ROOM 317 ROOM 336
QMG3 • 2:30 p.m.   Invited
Formation of Stable Ultracold Molecules
by Photoassociation with Chirped Laser
Pulses, Christiane P. Koch, Eliane Luc-
Koenig, Francoise Masnou-Seeuws; Lab
Aime-Cotton, France. Calculations for
photoassociation of ultracold atoms, with
chirped laser pulses in the ps range, dem-
onstrate efficient population inversion within
a photoassociation window. Stabilization of
the molecules into bound levels of the
ground state is discussed.
CMY5 • 2:30 p.m.
Experimental Demonstration of
Waveguide-Coupled Hexagonal Micro-
pillar Resonators with Round-Corners in
Silicon Nitride, Shengmei Zheng, Ning Ma,
Andrew W. Poon; Hong Kong Univ. of Sci-
ence and Technology, China. We report lat-
erally waveguide-coupled hexagonal
micropillar resonators with designed round-
corners in silicon nitride. Our experiments
reveal highly efficient coupled nearly
singlemode resonances in a large-sized
micropillar with an optimized round-corner
radius.
CMZ5 • 2:30 p.m.
Performance Evaluation of an All-Opti-
cal Clock Recovery and Data Resampling
Stage for NRZ Data Signals, Giorgio Maria
Tosi Beleffi1, Franco Curti1, Davide Forin1,
Michele Guglielmucci2, Antonio Teixeira3,
Rogerio Nogueira3, Paulo Andrè3, Alessandro
Fiorelli4, Andrea Reale4, Silvello Betti4; 1Ugo
Bordoni Foundation, Italy, 2Istituto Superiore
delle Comunicazioni e Tecnologie
dell’Informazione, Italy, 3Istituto de
Telecomunicacoes, Portugal, 4Univ. of Rome
Tor Vergata, Italy.  A novel actively
modelocked gain-clamped semiconductor
optical amplifier based ring scheme able to
recover non-return-to-zero formats at 10Gbit/
s data rate is experimentally evaluated in
terms of jitter, bit-error-rate and locking time
using a deployed cable.
QMH4 • 2:30 p.m.
Optical Nonlinearities of Plasmons in
Single Gold Nanorods, Matthew Pelton,
Mingzhao Liu, Sungnam Park, Norbert
Scherer, Philippe Guyot-Sionnest; Univ. of
Chicago, USA. We measure third-order opti-
cal nonlinearities of plasmons in single
chemically-synthesized gold nanorods using
a novel interferometric scattering technique.
We  observe ultrafast, coherent material
nonlinearities that are enhanced by local-
ization of light in the rods.
QMI5 • 2:30 p.m.
Experimental Investigation of Soliton
Molecules, Martin Stratmann, Fedor M.
Mitschke; Univ. of Rostock, Germany. Experi-
mental investigations of temporal soliton
molecules are reported. These molecules
were recently discovered numerically; they
consist of two bright solitons, glued together
by a dark soliton, and exist only in disper-
sion-managed fiber.
QMG • QELS Symposium on
Coherent and Quantum
Control II—Continued
QMH • Nanoplasmonics I—
Continued
QMI • Nonlinear Guided
Waves—Continued
CMY • Wavelength Agile
Devices—Continued
CMZ • Optical Clock
Recovery—Continued
QMI6 • 2:45 p.m.
H-Waves in Nonlinear AlGaAs Waveguide
Arrays, Sotiris Droulias1, Nikos Moshonas1,
Yannis Kominis1, Kyriakos Hizanidis1,
Joachim Meier2, Nikos Efremidis2, Demetrios
Christodoulides2;  1Natl. Technical Univ. of
Athens, Greece, 2College of Optics and
Photonics, CREOL & FPCE, USA. We theoreti-
cally demonstrate that optical discrete H-
waves are possible in normally dispersive
waveguide arrays. Methods to excite this
family of waves in AlGaAs systems are pre-
sented.
QMH5 • 2:45 p.m.
Robust Nonlinear Chiral Responses from
Gold Nanoparticle Arrays, Brian K.
Canfield1, Sami Kujala1, Kaisa Laiho1, Martti
Kauranen1, Konstantins Jefimovs2, Jari
Turunen2;  1Tampere Univ. of Technology,
Finland, 2Univ. of Joensuu, Finland. Strong
chiral responses from arrays of L-shaped gold
nanoparticles are observed through second-
harmonic circular dichroism and tensor mea-
surements. Comparisons suggest that small-
scale defects are the primary source of bro-
ken symmetry which makes the samples
chiral.
CMZ6 • 2:45 p.m.
Base Rate Electrical Clock Recovery and
Demultiplexing of 40 Gb/s OTDM Signals
with Injection Locked Fabry-Perot Laser
and Electronic Feedback, Manik Attygalle,
Yang Jing Wen; Univ. of Melbourne, Austra-
lia. We demonstrate base rate electrical clock
recovery at 10 GHz from 40 Gb/s OTDM
data streams using an injection locked Fabry-
Perot laser diode with electronic feedback
and show 40 to 10 Gb/s demultiplexing af-
ter transmission.
CMY6 • 2:45 p.m.
A Novel PDL-Free All-Fiber Acousto-Op-
tic Wavelength Monitor, Fares Alhassen1,
Pedram Z. Dashti1, Chang-seok Kim1, Qun
Li2, Henry P. Lee1;  1Univ. of California at
Irvine, USA, 2B&W TEK, Inc., USA. A com-
pact all-fiber wavelength monitor with a reso-
lution of 0.01 nm was demonstrated using a
fiber acousto-optic tunable filter. The polar-
ization-dependent wavelength shift was
eliminated through the use of a fiber Sagnac
interferometer.
NOTES76 www.cleoconference.org • www.phastconference.org
Monday
, May 23
CLEO
ROOM 318-320 ROOM 321-323 ROOM 324-326 ROOM 314 ROOM 315 ROOM 316
CMS6 • 3:00 p.m.
Efficient 1.3-µm Laser Oscillation and
Heat Generation Characteristics in
Nd:GdVO4 Laser under Direct Pumping
into 4F3/2 Emitting Level, Jiro Saikawa1,
Yoichi Sato1, Takunori Taira1, Osamu
Nakamura2, Yasunori Furukawa2; 1Inst. for
Molecular Science, Japan, 2Oxide Corp., Ja-
pan. We demonstrated a near quantum-lim-
ited slope efficiency in 1.3-µm cw Nd:GdVO4
laser under a 879-nm (Ti:Sapphire laser)
pumping. Large heat generation due to non-
radiative decay in Nd:GdVO4 crystal under
non-lasing condition was discussed.
CMT4 • 3:00 p.m.
Infrared (3.75 µm) Interband Cascade
Light Emitting Diode Arrays with High
Brightness, Naresh C. Das1,2, H. Shen1,
George Simonis1, Kim Olver1, F. Towner2;
1ARL, USA, 2Maxion Technology Inc., USA.
The interband cascade (IC) IR LED light with
0.65% efficiency is reported. We believe this
is the highest efficiency from IC LED struc-
ture reported so far. We discussed various
device structures for enhanced light inten-
sity.
CMU7 • 3:00 p.m.
Dimensional Scaling of Nonlinear Opti-
cal Absorption in Silicon Waveguides,
Dimitrios Dimitropoulos, R. Jhaveri, R. Claps,
V. Raghunathan, J. C. Woo, B. Jalali; Dept.
of Electrical Engineering, Univ. of Califor-
nia at Los Angeles, USA. A model describing
dimensional scaling of carrier lifetime and
hence nonlinear optical absorption is pre-
sented. It is shown that nonlinear absorp-
tion, at a given optical intensity, can be miti-
gated with proper design of waveguide di-
mensions.
CMV7 • 3:00 p.m.
Ultra-Flattened Dispersion Holey Fibers:
Genetic Algorithm Design and Fabrica-
tion Tolerances, Francesco Poletti, Vittoria
Finazzi, Tanya M. Monro, Neil G. Broderick,
David J. Richardson; Optoelectronics Res.
Ctr., UK. We design practical nonlinear holey
fibers through a Genetic Algorithm, achiev-
ing dispersions of 0 ± 0.1 ps/nm/km between
1.5 and 1.6 µm. The fabrication tolerances
are also estimated through a dispersion sen-
sitivity analysis.
CMW7 • 3:00 p.m.
Voltage-Assisted Cooling: A New Route to
Enhance χ (2) During Thermal Poling,
Francesco P. Mezzapesa1, Isabel C. S.
Carvalho1, Costantino Corbari1, Peter G.
Kazansky1, James S. Wilkinson1, George
Chen2; 1Optoelectronics Res. Ctr., UK, 2Elec-
tronics and Computer Science, UK. Modify-
ing the standard constant-voltage poling pro-
cedure enhances significantly the in-built
electric field strength (and consequently χ (2))
and leads to control of the nonlinear region
evolution, both crucial parameters to inte-
grate nonlinearity in waveguiding regions.
CMX7 • 3:00 p.m.
High-Power Near-Diffraction-Limited
Wavelength-Beam-Combined Diode Ar-
rays, Bien Chann, Robin K. Huang, Leo J.
Missaggia, Chris T. Harris, Anish K. Goyal,
Joe P. Donnelly, Tso Yee Fan, Antonio
Sanchez-Rubio, George W. Turner; MIT Lin-
coln Lab, USA. We have demonstrated wave-
length beam combining of 100-element, 100-
µm pitch slab-coupled optical waveguide
laser (SCOWL) diode array with 35-W out-
put peak power with M2<1.35 in both di-
rections in a single cavity.
CMS • High-Efficiency
Solid-State Lasers—
Continued
CMT • LED Packaging and
Mid-IR Devices—Continued
CMU • Raman and Other χ 3
Effects—Continued
CMV • Applications of
Photonic Crystal Fibers—
Continued
CMX • High Power
Semiconductor Lasers—
Continued
CMW • Periodically Poled
and Domain Engineered
Materials—Continued
3:15 p.m.–3:45 p.m. COFFEE BREAK, 300 LEVEL
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QMG4 • 3:00 p.m.   Invited
Coherent Control of Two-Photon Phe-
nomena with Broadband Non-Classical
Light, Avi Pe’er, Barak Dayan, Asher
Friesem, Yaron Silberberg; Weizmann Inst.
of Science, Israel. We report two control ex-
periments that exploit the coherent correla-
tions within the spectrum of incoherent
broadband down-converted light to demon-
strate ultrahigh spectral and temporal reso-
lutions at high power and inherent non-clas-
sical features at low power.
QMH6 • 3:00 p.m.
Photothermal Heterodyne Imaging and
Spectroscopy of Individual Metal
Nanoparticles, Stéphane Berciaud, Laurent
Cognet, Gerhard A. Blab, Brahim Lounis;
Univ. Bordeaux 1 and CNRS, France. We in-
troduce a highly sensitive far-field optical
method for imaging individual non-fluores-
cent nano-objects. This allows for the un-
precedented detection of individual gold
clusters of only 67 atoms. The spectroscopy
of individual nanoclusters is demonstrated.
QMI7 • 3:00 p.m.
Phase Matching of X-waves in Nonlinear
Crystals, Rytis Butkus, Sergej Orlov, Algis
Piskarskas, Valerijus Smilgevicius, Algirdas
Stabinis; Dept. of Quantum Electronics,
Vilnius Univ., Lithuania. The phase-match-
ing conditions of interacting optical X-waves
in χ (2) crystals are obtained. It is demonstrated
experimentally that angular dispersion of the
waves excited in optical parametric genera-
tor corresponds to angular dispersion of
nondiffracting pulsed beams.
QMG • QELS Symposium on
Coherent and Quantum
Control II—Continued
QMH • Nanoplasmonics I—
Continued
QMI • Nonlinear Guided
Waves—Continued
3:15 p.m.–3:45 p.m. COFFEE BREAK, 300 LEVEL
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3:45 p.m.–5:30 p.m.
CMAA • UV and Visible
Lasers
Gabriel Spuehler; ETH
Zürich, Switzerland,
Presider
3:45 p.m.–5:30 p.m.
CMBB • Coherent Control
and Quantum Dynamics
Rick Trebino; Georgia
Tech, USA, Presider
3:45 p.m.–5:30 p.m.
CMCC • Applications of χ 3
Nonlinearities
Wolfgang Sohler; Univ. of
Paderborn, Germany,
Presider
3:45 p.m.–5:15 p.m.
CMDD • Coherent
Combination &
Semiconductor Fiber Lasers
Clifford Headley; OFS
Labs, USA, Presider
3:45 p.m.–5:30 p.m.
CMEE • Materials for
Microresonators and
Gratings
TBA, Presider
3:45 p.m.–5:30 p.m.
CMFF • Fabrication and
Novel Resonators
TBA, Presider
CMFF1 • 3:45 p.m.
Thin-Film Double-Side Heat Removal
Laser Diodes, Xiaoming Ji1, Jianxin Cai1,
Fow-sen Choa1, Xiaojun Wang2, Joseph Diep2,
Trach Le2;  1Univ. of Maryland, Baltimore
County, USA, 2Adtech Optics and Adtech
Photonics, USA. Effective heat removal is a
key factor to achieve high-efficiency and
high-power lasers. We propose a new thin-
film double-side heat removal laser diode
scheme and demonstrate some initial results
in fabricating the thin-film laser.
CMEE1 • 3:45 p.m.
Enhanced Mode Extraction in AlOx/
GaAs Microcavity Pillars and Circular
Gratings, Mark Y. Su, Richard P. Mirin;
NIST, USA. Micropillars and deep circular
gratings etched into planar aluminum ox-
ide/GaAs microcavities display small mode
volumes, enhanced spontaneous emission,
and extraction of transverse-propagating
guided modes via scattering into vertically-
emitting cavity modes.
CMDD1 • 3:45 p.m.
Coherent Combining in an Yb Doped
Double Core Fiber Laser, Johan Boullet1,
Agnès Desfarges-Berthelemot1, Vincent
Kermène1, Philippe Roy1, Dominique
Pagnoux1, Bernard Dussardier2;  1IRCOM,
France, 2LPMC/FOA, France. Coherent com-
bining is demonstrated in an Yb doped
double core fiber laser. More than 85% of
the total output power is combined on the
fundamental mode of one of the two cores.
CMCC1 • 3:45 p.m.
Beam Clean-up and Combining Using
Orientational Stimulated Scattering in
Liquid Crystals, Hakob Sarkissian1, Chang
Ching Tsai1, Boris Zeldovich1, Nelson
Tabirian2; 1College of Optics and Photonics/
CREOL, USA, 2BEAM Corp., USA. Beam clean-
up and combining using Stimulated Orien-
tational Scattering in nematics is considered.
Dynamics of the process is studied, high
conversion efficiency and stability with re-
spect to pump fluctuations is demonstrated.
CMBB1 • 3:45 p.m.
Spectral Compression of Ultrafast Pulses
Using Transiently Aligned Molecules,
Klaus K. Hartinger, Randy Bartels; Colorado
State Univ., USA. We demonstrate temporal
phase modulation of an ultrafast pulse by a
time-dependent refractive index of transiently
aligned anisotropic gas molecules. This al-
lows for the generation of transform limited
pulses that are tunable in duration.
CMAA1 • 3:45 p.m.
First Demonstration of a Diode-Pumped
Gas (Alkali Vapor) Laser, Ralph H. Page,
R. J. Beach, V. Keith Kanz, W. F. Krupke;
LLNL, USA. We report the first diode-pumped
gas laser—rubidium vapor. A short cell
charged with a Rb/ethane/He mixture
pumped at 780 nm produced several mW
in a near-confocal cavity. Issues involved
in power-scaling will be discussed.
CMAA2 • 4:00 p.m.
Ultraviolet Microchip Cerium Fluoride
Lasers, Hua Liu, David J. Spence, David W.
Coutts; Macquarie Univ., Australia. Ultra-
violet microchip cerium fluoride lasers have
been demonstrated with high efficiency (up
to 40%) and ultra-low threshold (7 µJ). These
lasers represent simple compact wavelength
converters to 290-330 nm for microchip
Nd:YVO4 laser.
CMBB2 • 4:00 p.m.
Indirect Phase Control of Sub-20-fs Deep
UV Pulses,  Satoru Shimizu1, Yasuo
Nabekawa2, Minoru Obara1, Katsumi
Midorikawa2; 1Keio Univ., Japan, 2RIKEN, Ja-
pan. We demonstrate that the shaped spec-
tral phase in a sub-20-fs pulse of Ti:sapphire
laser is transferred to that in a deep UV pulse
at 256 nm with SPIDER measurement.
CMCC2 • 4:00 p.m.
Two Wave Mixing in Erbium-Doped Fi-
ber Amplifier for Modulation Depth En-
hancement of Optically Carried Micro-
wave Signals, Stéphanie Norcia-Molin1, S.
Tonda-Goldstein1, D. Dolfi1, J. P. Huignard1,
R. Frey2; 1Thales Res. & Technology, France,
2Lab Charles Fabry de l’Inst. d’Optique,
France. We experimentally and theoretically
analyze an original method based on two
wave mixing in erbium doped fiber ampli-
fier for optical carrier reduction of micro-
wave signals. 75% selective optical carrier
attenuation are experimentally demonstrated.
CMDD2 • 4:00 p.m.
Highly Efficient External Coherent Com-
bining of 975 nm Single Mode Laser Di-
odes in a Fully Fiber Integrated Interfero-
metric Device, David Sabourdy, Agnes
Desfarges-Berthelemot, Vincent Kermène,
Alain Barthélémy; IRCOM-Equipe Optique,
France. We report on the coherent combin-
ing of single-mode laser diodes emitting at
975 nm by using an external fibered cavity
based on the Michelson interferometer ge-
ometry.
CMEE2 • 4:00 p.m.
Electrically Tunable, Multimode 2-D Or-
ganic Photonic Crystal Lasers, Rachel
Jakubiak1, Timothy Bunning1, Richard
Vaia1, Pamela Lloyd2, Vincent Tondiglia3,
Lalgudi Natarajan3, Richard Sutherland3;
1AFRL, USA, 2UES, Inc., USA, 3SAIC, USA. In-
corporation of laser dyes into H-PDLCs (ho-
lographic polymer dispersed liquid crystals)
form 1-D and 2-D optically pumped distrib-
uted feedback lasers. Linewidths as narrow
as 1.8 nm are observed with laser thresh-
olds below 1 mJ/cm2.
CMFF2 • 4:00 p.m.
Very Low Threshold, Carrier- and Index-
Confined Semiconductor Lasers by One
Single Selective-Area-Growth, Jianxin
Cai1, Yonglin Gu1, Xiaoming Ji1, Jingzhou
Yan1, Guoyun Ru1, Liwei Cheng1, Fow-Sen
Choa1, Jenyu Fan2; 1Univ. of Maryland, Bal-
timore County, USA, 2Adtech Optics Inc., USA.
We demonstrated very low threshold carrier-
and Index-confined semiconductor lasers
made of a single selective-area-growth with-
out regrowths. The threshold current is as
low as 2.7mA with excellent uniformity and
reproducibility.
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3:45 p.m.–5:30 p.m.
CMGG • Transmitters/
Receivers
Keith Williams; NRL, USA,
Presider
3:45 p.m.–5:30 p.m.
CMHH • PMD and Optical
Sampling
William Kath;
Northwestern Univ., USA,
Presider
3:45 p.m.–5:30 p.m.
CMII • Optical Properties of
LED Nanomaterials and
Devices
Marek Osinski; Univ. of
New Mexico, USA, Presider
3:45 p.m.–5:30 p.m.
QMJ • Quantum Dots and
Cavity QED
John Howell; Univ. of
Rochester, USA, Presider
3:45 p.m.–5:30 p.m.
QMK • Nanoplasmonics II
Stephan Stranick; NIST,
USA, Presider
3:45 p.m.–5:30 p.m.
QML • Quantum Effects and
Imaging
James D. Franson; Johns
Hopkins Univ., USA,
Presider
QML1 • 3:45 p.m.   Invited
Nonlinear Upconversion Interferom-
etry, Aaron P. VanDevender, Paul G. Kwiat;
Univ. of Illinois, USA. We  experimentally
demonstrate the phase coherence of the
upconversion process by upconverting time-
bin states produced using two unbalanced
Michelson interferometers.
QMK1 • 3:45 p.m.
Nonlinear Optical Experiments on
Waveguide Plasmon Polaritons Using 5fs
Pulses, Matthias W. Klein1, Thorsten
Tritschler1, Stefan Linden2, Martin Wegener1;
1Univ. Karlsruhe (TH), Germany, 2For-
schungszentrum Karlsruhe, Germany. We
present improved experiments and theoreti-
cal modeling of the linear and third-harmonic
optical response of particle plasmons
coupled to a waveguide mode using 5fs la-
ser pulses, dispelling misconceptions of pre-
vious work by others.
CMII1 • 3:45 p.m.   Invited
Ultra-Wide Spectrum Quantum Dot
Superluminescent Diodes Emitting at 1.3
µm, Marco Rossetti1, Lianhe Li1, Alexander
Markus1, Andrea Fiore1, Lorenzo Occhi2,
Christian Vélez2; 1EPFL Lausanne, Switzer-
land, 2EXALOS AG, Switzerland. Wide-spec-
trum, high-power quantum dot
superluminescent diodes emitting at 1.3µm
are demonstrated. A new reproducible way
of broadening the gain spectrum is proposed
leading to 120nm spectral bandwidth. L-I,
spectra and degrees of coherence are pre-
sented.
CMHH1 • 3:45 p.m.
Noise Effect on the Measurement of Po-
larization-Mode Dispersion in a System
with Polarization-Dependent Loss Using
a Generalized Poincaré Sphere Method,
Hua Jiao, Hai Xu, Li Yan, Gary M. Carter;
Univ. of Maryland, Baltimore County, USA.
We  simulate the measurement statistics of
differential group delay and differential at-
tenuation slope in a long-haul fiber commu-
nication system using a generalized Poincaré
Sphere method and found them to be sensi-
tive to Stokes noise.
CMGG1 • 3:45 p.m.
Design and Demonstration of High-
Power and High-Speed Evanescently
Coupled Photodiodes with Partially p-
Doped Photo-Absorption Layer, Y. S. Wu1,
Jin-Wei Shi1, J. Y. Wu1, F. H. Huang1, Y. J.
Chan1, Y. L. Huang2, R. Xuan2; 1Natl. Ctrl.
Univ., Taiwan Republic of China, 2Industrial
Technology Res. Inst., Taiwan Republic of
China. An evanescently-coupled-photodiode
with partially p-doped photo-absorption
layer was demonstrated and designed by a
bandwidth simulation model to optimize its
speed performance. Excellent performance
of speed, saturation-power, and responsivity
can be achieved simultaneously at 1.55µm
wavelength.
QMJ1 • 3:45 p.m.   Invited
Coherent Optical Manipulation of Quan-
tum Dot Spins: A Path into Quantum
Computing, Duncan Steel1, Jun Cheng1,
Yanwen Wu1, Gurudev Dutt1, Xiaoqin Li1, P.
R. Berman1, Allan Bracker2, Daniel
Gammon2, Sophia Economou3, Ren-Bao Liu3,
L. J. Sham3; 1Univ. of Michigan, USA, 2NRL,
USA, 3Univ. of California at San Diego, USA.
Coherent control of quantum-dot qubits
transfers optical coherence to electronic co-
herence and provides means to demonstrate
details of quantum-computing—creation/
detection of entangled states and qubit rota-
tions. Measurements provide insight into
physical phenomena like spontaneously-
generated spin coherence.
CMGG2 • 4:00 p.m.
A Monolithically Integrated Optical Het-
erodyne Receiver,  Fengnian Xia,
Shubhashish Datta, Stephen R. Forrest;
Princeton Univ., USA. We  demonstrated a
monolithically integrated heterodyne receiver
consisting of a single frequency laser, a 3dB
coupler, and waveguide photodiodes using
a single epitaxial growth. A 3GHz frequency
modulated optical link was realized using
this receiver.
CMHH2 • 4:00 p.m.   Tutorial
Sampling of Optical Waveforms Using
Linear Optics, Christophe Dorrer; Bell Labs,
Lucent Technologies, USA. The technique of
linear optical sampling is reviewed. Samples
of the electric field of an optical source are
measured with high bandwidth and sensi-
tivity using its interference with a train of
sampling pulses.
QMK2 • 4:00 p.m.
Adiabatic Energy Concentration in
Graded Nanoplasmonic Waveguides,
Mark I. Stockman; Georgia State Univ., USA.
We predict that surface plasmon polaritons
propagating toward tip of a tapered
plasmonic waveguide slow down and as-
ymptotically stop. This causes accumulation
of energy and giant local fields at the tip
with numerous prospective applications.
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CMAA • UV and Visible
Lasers—Continued
CMBB • Coherent Control
and Quantum Dynamics—
Continued
CMCC • Applications of χ 3
Nonlinearities—Continued
CMDD • Coherent
Combination &
Semiconductor Fiber
Lasers—Continued
CMEE • Materials for
Microresonators and
Gratings—Continued
CMFF • Fabrication and
Novel Resonators—
Continued
CMAA3 • 4:15 p.m.
All-Solid-State, Compact and Coherent
Blue Source Producing 118 mW at 440
nm by Intracavity-Frequency-Tripling
Nd:YAG Laser Beam, Xiaodong Mu1, Yujie
J. Ding1, Ioulia B. Zotova2;  1Lehigh Univ.,
USA, 2ArkLight, USA. Coherent blue light is
efficiently generated based on a novel
scheme, i.e. intracavity frequency tripling by
using partly-periodically-poled KTiOPO4. An
average power of 118 mW for the blue light
is produced for a 10-W pump.
CMBB3 • 4:15 p.m.
Compression of Femtosecond Pulses in
the Ultraviolet by an Impulsively Excited
Rotational Wavepacket in Nitrogen, P.
Tzankov1, O. Steinkellner1, H. H. Ritze1, V. P.
Kalosha1, J. Herrmann1, F. Noack1, Y. Kida2;
1Max Born Inst. for Nonlinear Optics and
Short Pulse Spectroscopy, Germany, 2Gradu-
ate School of Engineering, Kyushu Univ., Ja-
pan. Pulse shortening by impulsive high-
order stimulated Raman scattering is experi-
mentally demonstrated in the deep ultravio-
let for the first time. A single probe pulse at
266 nm is shortened down to 23 fs in N2.
CMCC3 • 4:15 p.m.    Invited
Tunable All-Optical Delays via Brillouin
Slow Light in an Optical Fiber, Yoshitomo
Okawachi1, Jay E. Sharping1, Alexander L.
Gaeta1, Matthew S. Bigelow2,3, Aaron
Schweinsberg2, Robert W. Boyd2, Zhaoming
Zhu4, Daniel J. Gauthier4;  1Cornell Univ.,
USA, 2Inst. of Optics, Univ. of Rochester, USA,
3Laser and Optics Res. Ctr., Dept. of Physics,
USAF Acad., USA, 4Dept. of Physics, Duke
Univ, USA. We demonstrate a technique for
generating tunable all-optical delays as long
as 20 ns in single-mode fibers at telecom-
munication wavelengths using stimulated
Brillouin scattering. This process represents
a step towards implementing slow-light in
telecommunication systems.
CMDD3 • 4:15 p.m.
Coherent Addition of Q-Switched Fiber
Lasers, David Sabourdy, Agnes Desfarges-
Berthelemot, Vincent Kermène, Alain
Barthélémy; IRCOM-Equipe Optique, France.
We report on the pulse peak power rising
of an actively Q-switched erbium doped fi-
ber laser by using two coupled cavities with
amplifying fibers in an interferometer con-
figuration.
CMEE3 • 4:15 p.m.
Organic Semiconductor Based Two-Di-
mensional Photonic Crystals with a
Single Defect, Masatoshi Kitamura, Satoshi
Iwamoto, Yasuhiko Arakawa; RCAST, Univ.
of Tokyo, Japan. A two-dimensional organic
photonic crystal with a single defect was
fabricated on silicon dioxide membranes.
Light emission from the single defect in the
organic photonic crystal was observed for
the first time.
CMFF3 • 4:15 p.m.
Fabrication of All-Epitaxial Semiconduc-
tor Laser Using Selective Interface Fermi-
Level Pinning, Jaemin Ahn, Sabine Freisem,
Dingyuan Lu, Deepa Gazula, Dennis G.
Deppe; Univ. of Texas at Austin, USA. All
epitaxial fully planarized GaAs semiconduc-
tor lasers are demonstrated using a selective
Fermi-level pinning at a heterointerface.
Results show that this method provides effi-
cient self-aligned current- and mode- con-
finement and mode controllability by
intracavity patterning.
CMFF4 • 4:30 p.m.
Temperature Dependent Performance of
1.55 µm AlGaInAs Laser Diodes, Chi Yang,
Andreas Stintz, Luke Lesterl, Kevin J. Malloy;
Univ. of New Mexico, USA. 1.55 µm AlGaInAs
multi-quantum-well lasers with varying quan-
tum well strain and number of quantum wells
are studied. Results show that high strain
and more quantum wells lead to a high T0
and high injection efficiency.
CMEE4 • 4:30 p.m.
External Coupling of Molecular Dye
Emission to High-Q Microdisk Resona-
tors, David R. Rink, Michael H. Bartl, Lidong
Zhang, Galen D. Stucky, Evelyn L. Hu; Univ.
of California Santa Barbara, USA. We dem-
onstrate the coupling of external emission
from dye molecules to the cavity modes pro-
vided by a microdisk resonator utilizing a
fast and simple fabrication method that com-
bines semiconductor microprocessing with
sol-gel supramolecular self-assembly chem-
istry.
CMDD4 • 4:30 p.m.
200 W Self-Organized Coherent Fiber Ar-
rays, Hans Bruesselbach, Monica Minden,
Jeff L. Rogers, D. C. Jones, Metin S. Mangir;
HRL Labs, LLC, USA. We report producing
200 W coherent fiber laser arrays without
active control. This outcome is obtained via
self-organization using a non-fiber coupler
for two- to ten-laser arrays.
CMBB4 • 4:30 p.m.
Electric Field Reconstruction Using Co-
herent Transients in a Two-Level System,
Antoine Monmayrant, Bertrand Girard,
Beatrice Chatel; LCAR-Toulouse, France. We
have implemented a new approach for mea-
suring the time-dependent intensity and
phase of ultrashort optical pulses. It is based
on the interaction between shaped pulses
and a two-level system, leading to coherent
transients.
CMAA4 • 4:30 p.m.
Semiconductor Laser Pumping of a Con-
tinuous-Wave Pr3+:LiYF4 Laser Emitting at
Several Wavelengths,  André Richter1,
Eugen Osiac2, Hanno Scheife1, Ernst
Heumann1, Günter Huber1, Wolf Seelert3,
Andreas Diening3; 1Univ. of Hamburg, Ger-
many,  2Inst. of Atomic Physics, Romania,
3Coherent Lübeck GmbH, Germany. We re-
port continuous-wave laser operation of
Pr3+:LiYF4 at 639.7nm, 607.3nm, and 522.7nm
using a frequency-doubled optically pumped
semiconductor laser as pump source. Fur-
thermore, a red continuous-wave Pr3+:LiYF4
laser was realized under GaN laser diode
pumping.
CMAA5 • 4:45 p.m.
Watt-Level Red and UV Output from a CW
Diode Array-Pumped Tunable Alexan-
drite Laser, Xiaoyuan Peng, Abdellatif
Marrakchi, John C. Walling, Donald F.
Heller; Light Age, Inc., USA. Powers in ex-
cess of 1.3W at 750nm and 670mW at 375nm
have been achieved with a diode bar-
pumped alexandrite laser. These CW pow-
ers are the highest achieved to date with
such a tunable system.
CMBB5 • 4:45 p.m.
Towards Noise Robustness in Optimal
Quantum Control Experiments, Matthias
Roth, Andreas Bartelt, Manjusha Mehendale,
Herschel Rabitz; Princeton Univ., USA. Op-
timal control operates in the presence of
noise. Enhancement of the signal to noise
ratio through optimized control is demon-
strated for two condensed phase systems:
Second harmonic generation and stimulated
emission of dye solution.
CMCC4 • 4:45 p.m.
Slowing and Stopping Photons Using
Cascaded Parametric Conversion in QPM
Waveguides,  Jacob B. Khurgin; Johns
Hopkins Univ., USA. A new tunable scheme
for slowing down and stopping light using
the parametric processes in the phase shifted
quasi-phasematched waveguides is proposed
and its performance is evaluated.
CMDD5 • 4:45 p.m.
Semiconductor Reflection Modulator
Synchronizes Mode-Locked Fiber Oscil-
lators, Robert Herda, Matei Rusu, Anne
Vainionpää, Soile Suomalainen, Olli
Tengvall, Oleg Okhotnikov; Optoelectronics
Res. Ctr., Finland. Using the absorption
modulation of an optically-driven nonlinear
semiconductor mirror, we have synchronized
1.56 µm mode-locked erbium fiber laser to
the pulse train from a mode-locked ytter-
bium fiber laser operating at 1.06-µm.
CMEE5 • 4:45 p.m.   Invited
High Quality Factor Semiconductor
Microresonators for Photonic Integrated
Circuit Applications, P.  Daniel Dapkus;
Univ. of Southern California, USA. High Q
buried ring InGaAsP/InP resonators and
buried waveguide buses form a low loss
platform for photonic integrated circuits.
Including gain in the resonators or buses
enables tunable and narrow line lasers and
tunable filters.
CMFF5 • 4:45 p.m.
InGaAsP/InP Dual Wavelength Bipolar
Cascade Lasers with 100nm Wavelength
Spacing,  Jingzhou Yan1, Jianxin Cai1,
Guoyun Ru1, Xiuqin Yu1, Jenyu Fan2, Fow-
sen Choa1;  1Univ. of Maryland, Baltimore
County, USA, 2Adtech Optics Inc., USA. Si-
multaneous dual-wavelength (1350nm and
1450nm) lasing is achieved from an InGaAsP/
InP bipolar cascade laser, which includes two
different active regions and a low resistance
hetero-tunnel-junction. Ultra-broadband gain
materials can be obtained with such a struc-
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CMGG • Transmitters/
Receivers—Continued
CMHH • PMD and Optical
Sampling—Continued
CMII • Optical Properties of
LED Nanomaterials and
Devices—Continued
QMJ • Quantum Dots and
Cavity QED—Continued
QMK • Nanoplasmonics II—
Continued
QML • Quantum Effects and
Imaging—Continued
QMJ2 • 4:15 p.m.   Invited
All Optical Quantum Dot Spin Manipu-
lation, Atac Imamoglu; ETH, Switzerland.
A single quantum dot with an excess elec-
tron represents an ideal system for semicon-
ductor quantum optics. We will describe our
theoretical and experimental work aimed at
all optical spin measurement and entangle-
ment in quantum dots.
CMGG3 • 4:15 p.m.   Invited
100 Gb/s (10 x 10Gb/s) DWDM Photonic
Integrated Circuit Transmitters and Re-
ceivers,  Fred A. Kish, Radhakrishnan
Nagarajan, Charles H. Joyner, Richard P.
Schneider, Jeffrey S. Bostak, Timothy Butrie,
Andrew G. Dentai, Vincent G. Dominic, Pe-
ter W. Evans, Masaki Kato, Mike Kauffman,
Damien J. Lambert, Sheila K. Mathis, Randal
A. Salvatore, Rory Schlenker, Robert B. Tay-
lor, Huan-Shang Tsai, Michael F. Van
Leeuwen, Jonas Webjorn, Mehrdad Ziari,
Stephen G. Grubb, Michael Reffle, David G.
Mehuys, Drew Perkins, David F. Welch;
Infinera, USA. 100 Gb/s transmitters and re-
ceivers are realized through the monolithic
integration of over 50 discrete functions onto
a single InP chip. The modules are capable
of simultaneously transmitting and receiv-
ing 10 DWDM wavelengths at >10Gb/s.
Christophe Dorrer completed his Ph.D. in
1999 at the Ecole Polytechnique (France),
where he worked on pulse characterization
and pulse shaping devices for chirped pulse
amplification systems. He then held a
postdoc at the Institute of Optics in Roches-
ter, where he pursued research in the char-
acterization of optical pulses—the measure-
ment of the electric field of an optical source
as a function of space and time. He joined
the Advanced Photonic Research department
of Bell Labs, Lucent Technologies as a mem-
ber of their technical staff in 2001. His re-
search interests include the characterization
of short optical pulses, high bitrate data-en-
coded sources, devices and fibers; pulse
shaping and techniques to monitor optical
networks. A key area of his research is fo-
cused on the implementation of linear tech-
niques for the characterization of optical
sources in the telecommunication environ-
ment.
CMII2 • 4:15 p.m.
Optical Amplification in Silicon Quan-
tum Dot Superlattices, Jinhao Ruan, Hui
Chen, Philippe M. Fauchet; Univ. of Roches-
ter, USA. We report results on optical gain in
superlattices containing nm-thick Si quan-
tum dot layers. Using VSL method a fast(nsec)
ASE component appears above a threshold
under intense pulsed pumping. Gain up to
100cm-1 is measured.
QMK3 • 4:15 p.m.
Electromagnetic Modes of a Linear Chain
of Nanoparticules, Marjorie Thomas, Jen-
nifer Bourguignon, Marine Laroche, Remi
Carminati, Jean-Jacques Greffet; Ecole
Centrale Paris, France. We study numerically
the dispersion relation and the structure of
the optical modes along a chain of metallic
nanoparticles. Polariton modes exists in both
the radiative and non-radiative regions. Ap-
plications to nanophotonics are discussed.
QML2 • 4:15 p.m.
Generation of Correlated Photons with
Conjugate Pumps in a Microstructure
Fiber, Jingyun Fan1, Arthur Dogariu1, Lijun
Wang2;  1NEC Labs America, USA, 2Max-
Planck Res. Group for Optics, Information
and Photonics, & Univ. of Erlangen, Ger-
many. We  proposed and demonstrated a
new method to generate correlated photons
in a microstructure fiber via a reversed de-
generate four-wave-mixing process with a
pair of laser pulse at conjugate frequencies.
QML3 • 4:30 p.m.
Direct Backward-Emitted Third-Har-
monic Generation and its Application to
Clinical Microscopy, Szu-Yu Chen, Shih-
Peng Tai, Tsung-Han Tsai, Chi-Kuang Sun;
Graduate Inst. of Electro-Optical Engineer-
ing and Dept. of Electrical Engineering, Natl.
Taiwan Univ., Taiwan Republic of China.
Similar to forward-emitted third-harmonic-
generation (THG), backward-emitted THG
is found to be sensitive to interface inhomo-
geneity with improved longitudinal section-
ing capability and can be applied to
noninvasive clinical imaging.
QMK4 • 4:30 p.m.
Optical Properties of Planar Metallo-Di-
electric Photonic Crystal Superlattices,
A. Christ1, T. Zentgraf1, J. Kuhl1, N. A.
Gippius2, S. G. Tikhodeev2, H. Giessen3; 1Max-
Planck-Inst. für Festkörperforschung, Ger-
many, 2A. M. Prokhorov General Physics Inst.
RAS, Russian Federation, 3Univ. of Bonn,
Germany. We  study experimentally and
theoretically the influence of the superperiod
on the transmission properties of metallic
photonic crystals slabs. We found that addi-
tional modes couple to the plasmon reso-
nances, leading to a strongly modified spec-
trum.
CMII3 • 4:30 p.m.
Efficient Blue-Luminescent Nano-
material of Semiconducting Nano-
crystal/Silica Arrays, Jia-Min Shieh1, An-
Thung Cho1, Yi-Fan Lai1, Bau-Tong Dai1,
Hao-Chung Kuo2, Yong-Chang Lin2;  1Natl.
Nano Device Labs, Taiwan Republic of
China, 2Inst. of Electro-Optical Engineering,
Natl. Chiao Tung Univ., Taiwan Republic of
China. Three-dimensional semiconducting
nanocrystals (NCs) of 2-5 nm were densely
(8x1018/cm3) dispersed within mesoporous
silica matrices by a plasma-assisted atomic
layer deposition method. A constructed Si
(Ge) NC/silica arrays is an excellent blue-
luminescent nanomaterial.
QMJ3 • 4:45 p.m.
Telecom Wavelength Quantum Dot
Single Photon Source, Martin B. Ward1,
Oleg Z. Karimov1, Paola Atkinson2, David C.
Unitt1,2, Zhiliang Yuan1, Patrick See1, David
G. Gevaux1, David A. Ritchie2, Andrew J.
Shields1; 1Toshiba Res. Europe Ltd., UK, 2Univ.
of Cambridge, UK. We demonstrate the first
on-demand single photon source that is com-
patible with standard telecom optical fibre.
The source may be useful for fibre optic-
based single-photon applications, including
quantum metrology, quantum communica-
tions and distributed quantum computing.
CMGG4 • 4:45 p.m.
Photoionization of Trapped Carriers in
Avalanche Photodiodes to Reduce
Afterpulsing During Geiger-Mode Pho-
ton Counting, Michael A. Krainak; NASA
Goddard Space Flight Ctr., USA. We reduced
the afterpulsing probability by a factor of
five in a Geiger-mode photon-counting
InGaAs avalanche photodiode by using sub-
band-gap (λ = 1.95 µm) laser diode illumina-
tion, which we believe photoionizes the
trapped carriers.
CMII4 • 4:45 p.m.
Tenfold Improvement in the Photolumi-
nescence Quantum Efficiency of Quan-
tum-Size-Effect-Tunable (1000-2000 nm)
and Solution-Processed PbS Nanocrystal
Films, Tung-Wah F. Chang, Ahmed Maria,
Paul W. Cyr, Vlad Sukhovatkin, Larissa
Levina, Edward H. Sargent; Univ. of Toronto,
Canada. PbS nanocrystals for infrared ap-
plications have previously shown to have
very low photoluminescence quantum effi-
ciency (~ 1%) when solution-processed into
the solid state. We show a tenfold improve-
ment through the use of polymer-nanocrystal
composites.
QMK5 • 4:45 p.m.
Enigineered Plasmon Focusing on Func-
tional Gratings, Herman L. Offerhaus, Bob
van den Bergen, Niek F. van Hulst; Applied
Optics Group, MESA, Inst. for
NanoTechnology, Univ. of Twente, The Neth-
erlands. We  report on the engineering of
plasmon propagation and focusing by dedi-
cated curved gratings and noncollinear
phasematching. Gratings were created on
gold by focused ion beam milling and
plasmons were measured using phase sen-
sitive PSTM.
QML4 • 4:45 p.m.
Pseudorandom Binary Pulse Shaping in
Femtosecond Laser Spectroscopy and
Imaging, Vadim V. Lozovoy, Bingwei Xu,
Johanna M. Dela Cruz, Marcos Dantus;
Michigan State Univ., USA. Multiphoton spec-
troscopy and functional imaging using a 10-
fs laser pulse with binary (0 or π ) phase shap-
ing are demonstrated. Theoretical and ex-
perimental considerations of pseudorandom
Galoise fields to control multiphoton
intrapulse interference are presented.82 www.cleoconference.org • www.phastconference.org
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CMAA6 • 5:00 p.m.
Quasi-Intracavity Sum-Frequency-Mix-
ing for Efficient 589 nm-Coherent-Light
Generation,  Norihito Saito1, Kazuyuki
Akagawa2, Yutaka Hayanoz3, Hideki
Takami3, Yoshihiko Saito4, Masanori Iye4,
Satoshi Wada1; 1Solid-State Optical Science
Res. Unit, RIKEN, Japan, 2MegaOpto Corp.,
Japan, 3Subaru Telescope, NOAJ, USA, 4Div.
of Optical and Infrared Astronomy, NAOJ,
Japan. Quasi-intracavity sum-frequency-gen-
eration was demonstrated. Output power at
589 nm reached to 1 W mixing 1064 and
1319 nm of cw Nd:YAG lasers. The output
power was ten times higher than that by
extracavity sum-frequency-generation.
CMBB6 • 5:00 p.m.    Invited
Applications of Ultrashort Pulses in
Quantum Mechanics, Ian Walmsley; Ox-
ford Univ., UK. Ultrashort light pulses play
an important role in the generation, manipu-
lation and characterization of nonclassical
light. I will describe some ways in which
the bandwidth and brevity affect the noise
and correlations of quantum beams.
CMCC5 • 5:00 p.m.
Experimental Demonstration and Theo-
retical Analysis of Slow Light in a Semi-
conductor Waveguide at GHz Frequen-
cies, Jesper Moerk, Rasmus Kjaer, Mike van
der Poel, Leif Oxenloewe, Kresten Yvind;
Technical Univ. of Denmark, Denmark. We
demonstrate slow-down of light by a factor
of two in a semiconductor waveguide at
room temperature at a bandwidth of 16.7
GHz. The achievable delay is shown to be
limited by the short lifetime.
CMDD6 • 5:00 p.m.
Highly Stable In-line Semiconductor Fi-
ber Laser, Alireza Khalili, James S. Harris;
Stanford Univ., USA. This paper reports the
fabrication of a novel narrowband in-line
semiconductor fiber-amplifier with 5dB gain
at 847nm and discusses the possibilities for
implementing such an amplifier in the core
of a highly stable SM-fiber laser.
CMEE6 • 5:15 p.m.
Integrated Optical Tweezers Using Ar-
rayed Waveguide Grating, Takashi Saida,
Tomohiro Shibata, Motohaya Ishii, Hiroshi
Takahashi; NTT Corp., Japan. We propose
and fabricate planar waveguide type optical
tweezers that use arrayed waveguide grat-
ings as waveguide lenses. We confirm in
experiments that the proposed tweezers can
manipulate several particles simultaneously
without mechanical movable parts.
CMFF6 • 5:00 p.m.
Unidirectional Beam Emission from
Confocal Quasi-Stadium Laser Diodes,
Takehiro Fukushima1, Tomoko Tanaka2,
Takahisa Harayama2; 1Okayama Prefectural
Univ., Japan, 2ATR Wave Engineering Labs,
Japan. Unidirectional beam emission was
obtained from strained InGaAsP multiple-
quantum-well quasi-stadium laser diodes.
The unidirectional beam emission can be
explained by the phase locking of two reso-
nator modes with different symmetry classes.
CMAA • UV and Visible
Lasers—Continued
CMBB • Coherent Control
and Quantum Dynamics—
Continued
CMCC • Applications of χ 3
Nonlinearities—Continued
CMDD • Coherent
Combination &
Semiconductor Fiber
Lasers—Continued
CMEE • Materials for
Microresonators and
Gratings—Continued
CMFF • Fabrication and
Novel Resonators—
Continued
CMFF7 • 5:15 p.m.
Efficient Quantum-Well Pumping of Disk
Lasers at 920nm, Tony Albrecht, Wolfgang
Diehl, Peter Brick, Wolfgang Reill, Stephan
Lutgen, Johann Luft; OSRAM Opto Semicon-
ductors, Germany. We report on semicon-
ductor disk lasers at 920nm with optical
pumping of the quantum wells at 808nm.
5W cw output power with good beam qual-
ity and an optical-to-optical conversion effi-
ciency of 39% have been demonstrated.
CMCC6 • 5:15 p.m.
Recent Studies of CW Stimulated
Brillouin Scattering (SBS) in Single Mode
and Multimode Optical Fibers,  Anca
Mocofanescu1, Xiushan Zhu1, Li Wang1, Ravi
Jain1, Ken Shaw2, Phillip Peterson2,
Athanasios Gavrielides2, P. Sharma2; 1CHTM,
Univ. of New Mexico, USA, 2AFRL,USA. We
report studies of SBS in optical fibers with
the goal of using SBS phase conjugation as
a passive beam combiner to build high
power (>100W cw) all fiber laser sources.
CMAA7 • 5:15 p.m.
Generation of Continuous-Wave Blue
Light by Sum-Frequency Mixing of Di-
ode Pumped Dual-Wavelength Lasers,
Emilie Herault, Francois Balembois, Patrick
Georges; Lab Charles Fabry de l’Inst.
d’Optique, France. Simultaneous emissions
were demonstrated with a Nd:GdVO4 crys-
tal (912-nm and 1063-nm) and with two crys-
tals: Nd:YLF (1047-nm) and Nd:GdVO4 (912-
nm). Blue light was generated by sum-fre-
quency mixing up to 93-mW at 487-nm.
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QMJ4 • 5:00 p.m.
Cavity QED with Quantized Center of
Mass: Correlation Functions, Tunneling,
and Entanglement, Perry Rice1, Mambwe
Mumba1, Luis A. Orozco2, Nick Cummings2;
1Miami Univ., USA, 2Univ. of Maryland, USA.
For an atom in a driven cavity with an exter-
nal potential, we examine nonclassical cor-
relations and entanglement. The effects of
center of mass motion including tunneling
are included.
CMGG5 • 5:00 p.m.
Measurement and Modeling of the Trans-
fer Function of a Monolithic SOA-EA 2R-
Regenerator, Lotte Jin Christiansen, Filip
Öhman, Rasmus Kjær, Jesper Mørk, Kresten
Yvind; COM, Denmark. We have measured
steep power transfer characteristics with tun-
able threshold for a monolithic 2R-regenera-
tor combining amplifying and absorbing sec-
tions. Modeling results explain the basic
characteristics.
CMHH3 • 5:00 p.m.
Full PMD Compensation for Ultrafast
Pulses, Mehmetcan Akbulut1, Li Xu1, An-
drew M. Weiner1,2, Peter J. Miller2; 1Purdue
Univ., USA, 2CRI Inc., USA. We demonstrate
a full, wavelength-parallel PMD compensa-
tion scheme for sub-picosecond pulses. Two
programmable double-pass pulse-shapers
are used in series to correct the distorted
polarization and phase spectra indepen-
dently for a 602.3 fs pulse around 1550nm.
CMII5 • 5:00 p.m.
Observations of Exciton Density of State
Variations in a ZnO Thin Film with fs
Pump-Probe Experiments, Cheng-Yen
Chen1, Yen-Cheng Lu1, Hsiang-Chen Wang1,
Fang-Yi Jen1, Chih-Chung Yang1, Bao-ping
Zhang2, Yusaburo Segawa2;  1Natl. Taiwan
Univ., Taiwan Republic of China,
2Photodaynamics Res. Ctr., Inst. of Physical
and Chemical Res. (RIKEN), Japan. Variations
of exciton density of state around the levels
of donor-bound and free excitons in a ZnO
thin film are observed with temperature- and
photon energy-dependent degenerate fs
pump-probe spectroscopy for exploring its
exciton dynamics.
QMK6 • 5:00 p.m.
Positive and Negative Band Gaps,
Rayleigh-Wood’s Anomalies in Plas-
monic Band-Gaps Structures, Jin E. Kihm1,
Y. C. Yoon1, K. G. Yee1, D. J. Park1, D. S. Kim1,
C. Ropers2, Ch. Lienau2, J. W. Park3, J. Kim3,
Q-Han Park4; 1Seoul Natl. Univ., Republic of
Korea, 2Max-Born-Inst., Republic of Korea,
3Korea Res. Inst. of Standards and Science,
Republic of Korea, 4Korea Univ., Republic of
Korea. We report the first measurement of
blue shifted plasmonic bandgap structures.
Issues concerning the Rayleigh wavelength,
Wood’s anomaly, surface plasmonic and
Fabry-Perot resonances are clarified.
QML5 • 5:00 p.m.
Submicron-Resolution Optical Coher-
ence Tomography Using Noncollinear
Parametric Down-Conversion, Silvia
Carrasco1, Magued B. Nasr1, Alexander V.
Sergienko1, Bahaa E. A. Saleh1, Malvin C.
Teich1, Juan P. Torres2, Lluis Torner2; 1Dept.
of Electrical & Computer Engineering and
Dept. of Physics, Boston Univ., USA, 2ICFO-
Inst. de Ciencies Fotoniques, and Dept. of
Signal Theory and Communications, Univ.
Politecnica de Catalunya, Spain. Submicron
axial resolution in optical coherence tomog-
raphy is demonstrated using one output
beam from a broadband noncollinear para-
metric down-conversion source. The large
spectral bandwidth is achieved by tightly
focusing the narrowband pump laser.
CMGG • Transmitters/
Receivers—Continued
CMHH • PMD and Optical
Sampling—Continued
CMII • Optical Properties of
LED Nanomaterials and
Devices—Continued
QMJ • Quantum Dots and
Cavity QED—Continued
QMK • Nanoplasmonics II—
Continued
QML • Quantum Effects and
Imaging—Continued
QML6 • 5:15 p.m.
Metaphoric Optical Computing of Fluid
Dynamics, Mankei Tsang, Demetri Psaltis;
Caltech, USA. Nonlinear optical propagation
is recast in a comprehensive hydrodynamical
formulation. The split-step method is pro-
posed to combine optical devices as a
configurable system that computes fluid dy-
namics, tremendously faster than even the
fluid itself.
QMK7 • 5:15 p.m.
Large Enhancement of Fluorescence
from CdSe/ZnS Quantum Dots Induced
by Resonant Coupling to Spatially Con-
trolled Surface Plasmons, Sufei Shi, Tolga
Atay, Hayato Urabe, Jung-Hoon Song, Arto
V.  Nurmikko; Brown Univ., USA.
Nanoengineered fluorescence is reported in
semiconductor CdSe/ZnS quantum dots in
the surface plasmon field of silver
nanoparticle arrays. Tuning the surface plas-
mon resonance to the quantum dot exciton
emission band results in an ~50-fold en-
hancement.
CMII6 • 5:15 p.m.
Fiber Optic Full Color Synthesizer,
Yunsong Jeong, Sangchul Bae, Yongmin
Jung, Jhang-Woo Lee, Kyunghwan Oh;
Gwangju Inst. of Science and Tech., Repub-
lic of Korea. Color synthesis was achieved
using novel 1x3 hard-polymer-clad-fiber
(HPCF) coupler with red, green and blue
primaries. With driving LED electronics, the
device rendered micro circular pixel cover-
ing extended color gamut.
CMHH4 • 5:15 p.m.
Investigation of 42.7-Gb/s Quadrature
Phase-Shift Keying (QPSK) Signals Using
Linear Optical Sampling,  Christophe
Dorrer, Alan H. Gnauck, Peter J. Winzer,
Sethumadhavan Chandrasekhar; Bell Labs,
Lucent Technologies, USA. The properties of
42.7-Gb/s quadrature phase-shift keying sig-
nals are investigated using linear optical sam-
pling. The effects of ASE, chromatic disper-
sion, and nonlinear propagation on the elec-
tric field are demonstrated.
CMGG6 • 5:15 p.m.
A Low-Power, Low-Delay TIA for On-Chip
Applications, Anand M. Pappu, Alyssa B.
Apsel; Cornell Univ., USA. A low power, low
delay TIA for on-chip optical fanout appli-
cations is presented. Through the testing
results, our earlier theoretical predictions on
the advantages of optical fanout at short dis-
tances are confirmed for small loads.
QMJ5 • 5:15 p.m.
Deterministically Controlled Coupling of
Individual Atoms to a High-Finesse Op-
tical Cavity, Axel Kuhn, Stefan Nuβ mann,
Markus Hijlkema, Bernhard Weber, Gerhard
Rempe; Max-Planck-Inst. for Quantum Op-
tics, Germany. Quantum computing with
atoms in optical cavities requires a precisely
tunable atom-cavity coupling. This has now
been achieved by means of a dipole-force
trap transporting single atoms perpendicu-
lar to the cavity axis.
6:00 p.m.–6:30 p.m. LIGHT RECEPTION
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 6:30 p.m.–9:00 p.m.
JMA • Plenary Session
Hong Choi,1 Richard Linke,2 Peter Moulton,3 George Simonis4; 1Kopin Corp., USA; 2Aluben and OSA, USA; 3Q-Peak Inc., USA; 4ARL, USA; Presiders
JMA1 • 6:45 p.m.  Plenary Speaker
Emerging Commercial Applications for Optoelectronics, Arpad A. Bergh, OIDA, USA.The
digital home provides the ability to move content at will between people and devices. It
affects the way we live, communicate, get educated and practice medicine. These changes
lead to a convergence of the traditional industry segments of communications, computers
and consumer electronics as amply demonstrated at the ’05 Consumer Electronics Show in
Las Vegas. Over 60% of the market value of new products displayed at CES was in products
enabled by optoelectronics. As these market segments merge, more and more people and
devices get seamlessly interconnected with a digital capability available everywhere when
we need it, where we need it and how we need it. The implications of these changes for
emerging optoelectronics markets will be discussed.
In 1968, Arpad A. Bergh received his Ph.D. from the University of Pennsylvania and joined
Bell Labs where he became head of the Compound Semiconductor Materials and Devices
Department. When Bellcore was formed in 1984, Dr. Bergh became Division Manager of the
Device Science and Technology Research Division, and later the Executive Director of the
Applied Research Program Development. In 1994 he retired from Bellcore to become full-
time president of the Optoelectronics Industry Development Association (OIDA) in Washing-
ton, DC. OIDA is an industry association representing the North American optoelectronics
industry. Affiliate members include national labs and university centers engaged in optoelec-
tronics research. He holds 11 patents, and has authored over 20 papers on semiconductor
materials and devices. He has co-authored a book on Light Emitting Diodes, published by
Oxford Press in 1976 and several book chapters on Network Systems Applications and Mar-
kets for Optoelectronic Integration. He is a fellow of the IEEE, member of OSA and SPIE and
a founding member of the International Coalition of Optoelectronic Industry Associations
(ICOIA).
JMA2 •7:30 p.m.  Plenary Speaker
Future Prospects for Solid-State Lighting, Shuji Nakamura, Univ. of California at Santa
Barbara, USA. Professor Nakamura will present current research on GaN-based emitting
devices and crystal growth. He will explain how a high-quality thick A, M-plain GaN epitaxial
growth using a lateral epitaxial overgrowth (LEO) by hydride vapor phase epitaxy (HVPE)
was achieved. Attendees will learn about challenges for new device structures such as micro
cavity light-emitting diodes (MC-LED), cone-shaped surface LEDs and others.
Shuji Nakamura was born in Ehime, Japan. He obtained B.E., M.S., and Ph.D. degrees in
Electrical Engineering from the University of Tokushima, Japan in 1977, 1979, and 1994,
respectively. He joined Nichia Chemical Industries Ltd. in 1979. In 1988, he spent a year at
the University of Florida as a visiting research associate. In 1989, he started the research of
blue LEDs using group-III nitride materials. In 1993 and 1995, he developed the first group-
III nitride-based blue/green LEDs. He also developed the first group-III nitride-based violet
laser diodes (LDs) in 1995. He has received a number of awards, including the Nishina
Memorial Award (1996), MRS Medal Award (1997), IEEE Jack A. Morton Award, the British
Rank Prize (1998) and Benjamin Franklin Medal Award (2002). Since 2000, he has been a
professor in the materials department of the University of California at Santa Barbara. He
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